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(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten the memory-cell 
size of a complete MOS-type SRAM. 
SOLUTION: In the complete CMOS type SRAM, wherein 
the memory cell is constituted of six MISFETs, the right 
and left central lines (300) of an n- channel MISFET 
(transfer MISFETs Qt1' and Qt2' and driving MISFETs 
Qd1 and Qd2) are deviated to the left side from the right [ 
and left central lines (100) of the memory cell MO Thus, 
a gate electrode 1 1b of a driving MISFET Qd2 is shifted 
to the left side. Furthermore, the right and left central 
lines (400) of a p-channel type MISFETs (MISFETs for 
load Qp1 and Qp2) are shifted to the right side rather 
than the central lines (400) at the right and left side of 
the memory cell MC. Thus, a gate electrode 1 1 a of a 
load MISFET Qp1 for the load is shifted to the right side. 1 
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translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 
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CLAIMS 

15 ' 

[Claim(s)] 

[Claim 1] A memory cell is constituted by the 1st formed in the principal plane of a 
semiconductor substrate, MISFET for the 2nd drive, the 1st, MISFET for the 2nd 
transfer and the 1st, and MISFET for the 2nd load, and they are the aforementioned 

20 MISFET for the 1st drive, the aforementioned MISFET for the 1st transfer, and the 
aforementioned MISFET for the 1st load. SRAM arranged so that the aforementioned 
MISFET for the 2nd drive, the aforementioned MISFET for the 2nd transfer, and the 
aforementioned MISFET for the 2nd load may counter on both sides of the center line 
of right and left of the aforementioned memory cell. It is semiconductor integrated 

25 circuit equipment equipped with the above, and the center line of right and left of the 
above 1st and MISFET for the 2nd drive is shifted and located in the one side of right 
and left rather than the center line of right and left of the aforementioned memory cell, 
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and the center line of right and left of the above 1st and MISFET for the 2nd load is 
characterized by being shifted and located in the other side of right and left rather than 
the center line of right and left of the aforementioned memory cell. 

[Claim 2] A memory cell is constituted by the 1st formed in the principal plane of a 
semiconductor substrate, MISFET for the 2nd drive, the 1st, MISFET for the 2nd 
transfer and the 1st, and MISFET for the 2nd load, and they are the aforementioned 
MISFET for the 1st drive, the aforementioned MISFET for the 1st transfer, and the 
aforementioned MISFET for the 1 st load. SRAM arranged so that the aforementioned 
MISFET for the 2nd drive, the aforementioned MISFET for the 2nd transfer, and the 
aforementioned MISFET for the 2nd load may counter on both sides of the center line 
of right and left of the aforementioned memory cell. It is semiconductor integrated 
circuit equipment equipped with the above, the center line of the aforementioned 
MISFET for the 1st load It is arranged like, the [ the object for the 2nd drive which 
carries out the aforementioned opposite rather than the center line of the 
aforementioned MISFET for the 1st drive, and ] — the MISFET side for 2 loads — near 

— the center line of the aforementioned MISFET for the 2nd drive the [ the object for 
the 1 st drive which carries out the aforementioned opposite rather than the center line 
of the aforementioned MISFET for the 2nd load, and ] — the MISFET side for 1 loads 

— near — it is characterized by being arranged like 

[Claim 3] It is semiconductor integrated circuit equipment according to claim 1 or 2. the 
1st gate electrode common to the aforementioned MISFET for the 1st drive, and the 
aforementioned MISFET for the 1st load It consists of the 3rd field which extends on 
the 1 st field which constitutes the gate electrode of the aforementioned MISFET for 
the 1st drive, the 2nd field which constitutes the gate electrode of the aforementioned 
MISFET for the 1st load, and the drain field of the aforementioned MISFET for the 2nd 
drive. The 2nd gate electrode common to the aforementioned MISFET for the 2nd drive, 
and the aforementioned MISFET for the 2nd load It consists of the 3rd field which 
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extends on the 1st field which constitutes the gate electrode of the aforementioned 
MISFET for the 2nd drive, the 2nd field which constitutes the gate electrode of the 
aforementioned MISFET for the 2nd load, and the drain field of the aforementioned 
MISFET for the 1st load. Each 1st field of the above of the aforementioned 1st gate 
5 electrode and the aforementioned 2nd gate electrode, the 2nd field of the above, and 
the 3rd field of the above are semiconductor integrated circuit equipment characterized 
by being arranged by the abbreviation Y character type pattern. 

[Claim 4] p type with which it is semiconductor integrated circuit equipment according 
to claim 1, 2, or 3, and the above 1st and MISFET for the 2nd drive were formed — n 
10 type with which the active region of a well, and the above 1st and MISFET for the 2nd 
load were formed — the semiconductor integrated circuit equipment characterized by 
the active region of a well being mutually separated by the isolation slot formed in the 
principal plane of the aforementioned semiconductor substrate 

[Claim 5] It is semiconductor integrated circuit equipment given in any 1 term of claims 
15 1-4. The 1st gate electrode common to the aforementioned MISFET for the 1st drive, 
and the aforementioned MISFET for the 1 st load, With the 2nd gate electrode common 
to the aforementioned MISFET for the 2nd drive, and the aforementioned MISFET for 
the 2nd load It is constituted by the electric conduction film of the 1st layer formed on 
the principal plane of the aforementioned semiconductor substrate. The 1st partial 
20 wiring which connects electrically the drain field of the aforementioned MISFET for the 
1st drive, the drain field of the aforementioned MISFET for the 1st load, and the 
aforementioned 2nd gate electrode, With the 2nd partial wiring which connects 
electrically the drain field of the aforementioned MISFET for the 2nd drive, the drain 
field of the aforementioned MISFET for the 2nd load, and the aforementioned 1st gate 
25 electrode It is constituted by the electric conduction film of the 2nd layer formed in the 
upper part of the electric conduction film of the 1st aforementioned layer, the end 
section of the aforementioned 1st partial wiring It is arranged at a central site rather 
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than the edge of the 1st contact hole formed in the upper part of the drain field of the 
aforementioned MISFET for the 1st drive, the other end It is arranged at a central site 
rather than the edge of the 2nd contact hole formed ranging over the upper part of the 
drain field of the aforementioned MISFET for the 1st load, and the upper part of the 
5 aforementioned 2nd gate electrode. The end section of the aforementioned 2nd partial 
wiring is arranged at a central site rather than the edge of the 3rd contact hole formed 
ranging over the upper part of the drain field of the aforementioned MISFET for the 2nd 
drive, and the upper part of the aforementioned 1st gate electrode. Semiconductor 
integrated circuit equipment characterized by being arranged at the central site rather 
10 than the edge of the 4th contact hole formed in the upper part of the drain field of the 
aforementioned MISFET for the 2nd load. 

[Claim 6] It is semiconductor integrated circuit equipment given in any 1 term of claims 
1-5. the width of face of right and left of the aforementioned memory cell The 
mid-position of the gate electrode of MISFET for a drive of the memory cell which 
15 adjoins the gate electrode of the aforementioned MISFET for the 1st drive, and it at a 
longitudinal direction, It is constituted so that it may become smaller than the width of 
face between the mid-position of the gate electrode of MISFET for loads of the 
memory cell which adjoins the gate electrode of the aforementioned MISFET for the 
2nd load, and it at a longitudinal direction. Semiconductor integrated circuit equipment 
20 characterized by arranging the aforementioned memory cell by the pattern at the 
longitudinal direction repeatedly. 

[Claim 7] It is semiconductor integrated circuit equipment given in any 1 term of claims 
1-6. The 1st gate electrode common to the aforementioned MISFET for the 1st drive, 
and the aforementioned MISFET for the 1st load. With the 2nd gate electrode common 
25 to the aforementioned MISFET for the 2nd drive, and the aforementioned MISFET for 
the 2nd load It is constituted by the electric conduction film of the 1st layer formed on 
the principal plane of the aforementioned semiconductor substrate. The 1st partial 
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wiring which connects electrically the drain field of the aforementioned MISFET for the 
1st drive, the drain field of the aforementioned MISFET for the 1st load, and the 
aforementioned 2nd gate electrode The end section extends in the upper part of the 
drain field of the aforementioned MISFET for the 1st drive. It is constituted by the 
5 electric conduction film of the 2nd layer formed in the interior of the 1st contact hole 
the other end extends ranging over the upper part of the drain field of the 
aforementioned MISFET for the 1st load, and the upper part of the aforementioned 2nd 
gate electrode. The 2nd partial wiring which connects electrically the drain field of the 
aforementioned MISFET for the 2nd drive, the drain field of the aforementioned MISFET 

10 for the 2nd load, and the aforementioned 1 st gate electrode The end section extends in 
the upper part of the drain field of the aforementioned MISFET for the 2nd drive. It is 
constituted by the electric conduction film of the 2nd layer formed in the interior of the 
2nd contact hole the other end extends ranging over the upper part of the drain field of 
the aforementioned MISFET for the 2nd load, and the upper part of the aforementioned 

15 1st gate electrode. The reference voltage line electrically connected with the source 
field of the above 1st and MISFET for the 2nd drive, and the supply voltage line 
electrically connected with the source field of the above 1st and MISFET for the 2nd 
load Semiconductor integrated circuit equipment characterized by being constituted 
with the electric conduction film of the 3rd layer formed in the upper part of the 

20 electric conduction film of the 2nd aforementioned layer. 

[Claim 8] It is semiconductor integrated circuit equipment characterized by being 
semiconductor integrated circuit equipment according to claim 7, and the electric 
conduction film of the 2nd aforementioned layer and the electric conduction film of the 
3rd aforementioned layer being constituted by the electrical conducting material of a 

25 different kind from which an etch rate differs mutually. 

[Claim 9] Two or more aforementioned memory cells which are semiconductor 
integrated circuit equipment given in any 1 term of claims 1-8, and have been arranged 
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in a memory cell array are semiconductor integrated circuit equipment characterized by 
being repeatedly arranged by the pattern, and being arranged in the extension direction 
of a word line so that it may become an axial symmetry to a boundary with the memory 
cell which carried out the parallel displacement for the pattern of the aforementioned 
memory cell, and which adjoins in the extension direction of the complementarity data 
line. 

[Claim 10] Two or more aforementioned memory cells which are semiconductor 
integrated circuit equipment given in any 1 term of claims 1-8, and have been arranged 
in a memory cell array are semiconductor integrated circuit equipment characterized by 
being arranged in the extension direction of a word line so that it may become the 
memory cell which carried out the parallel displacement of the pattern of the 
aforementioned memory cell, and which is repeatedly arranged by the pattern and 
adjoins in the extension direction of the complementarity data line, and a point 
symmetry. 

[Claim 11] It is semiconductor integrated circuit equipment given in any 1 term of 
claims 1-10. The contact hole formed between MISFET(s) for loads of the memory cell 
which adjoins the aforementioned MISFET for the 1st load, and a longitudinal direction 
Rather than the contact hole formed between MISFET(s) for a drive of the memory cell 
which adjoins the aforementioned MISFET for the 1st drive, and a longitudinal direction 
It is arranged like, the [ the aforementioned object for the 2nd drive which carries out 
opposite, and ] — the MISFET side for 2 loads — near — The contact hole formed 
between MISFET(s) for a drive of the memory cell which adjoins the aforementioned 
MISFET for the 2nd drive, and a longitudinal direction Rather than the contact hole 
formed between MISFET(s) for loads of the memory cell which adjoins the 
aforementioned MISFET for the 2nd load, and a longitudinal direction the [ the 
aforementioned object for the 1st drive which carries out opposite, and ] — the 
MISFET side for 1 loads — near — the semiconductor integrated circuit equipment 



characterized by being arranged like and arranging the aforementioned memory cell by 
the pattern at the longitudinal direction repeatedly 

[Claim 12] The 1st of the principal plane of a semiconductor substrate formed in the 
well p mold, MISFET for the 2nd drive and the 1st, four n channel type MISFET(s) that 
5 consist of MISFET(s) for the 2nd transfer. The 1st of the principal plane of the 
aforementioned semiconductor substrate formed in the well n mold, MISFET for the 2nd 
load. The electric conduction film of the 1st layer which is the manufacture method of 
semiconductor integrated circuit equipment equipped with the above, and was deposited 
on the principal plane of the (a) aforementioned semiconductor substrate by 

10 **********ing The 1st gate electrode common to the aforementioned MISFET for the 
1st drive, and the aforementioned MISFET for the 1st load, The 2nd gate electrode 
common to the aforementioned MISFET for the 2nd drive, and the aforementioned 
MISFET for the 2nd load, An insulator layer by **********ing between the 1st layer 
deposited on the upper part of the process which forms the 3rd gate electrode common 

15 to the aforementioned MISFET for the 1st transfer, and the aforementioned MISFET for 
the 2nd transfer, and the electric conduction film of the (b) aforementioned 1 st layer 
The 1 st contact hole over the upper part of the aforementioned 1 st gate electrode and 
the upper part of the drain field of the aforementioned MISFET for the 2nd drive is 
formed. An insulator layer by **********ing between the process [ which forms the 

20 2nd contact hole over the upper part of the aforementioned 2nd gate electrode, and the 
upper part of the drain field of the aforementioned MISFET for the 1st load ], and (c) 
aforementioned 1 st layer The 3rd contact hole is formed in the upper part of the drain 
field of the aforementioned MISFET for the 1 st drive. The 4th contact hole is formed in 
the upper part of the source field of the aforementioned MISFET for the 1st drive. The 

25 5th contact hole is formed in the upper part of the source field of the aforementioned 
MISFET for the 2nd drive. The 6th contact hole is formed in the upper part of the drain 
field of the aforementioned MISFET for the 2nd load. The 7th contact hole is formed in 
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the upper part of the source field of the aforementioned MISFET for the 2nd load. An 
octavus contact hole is formed in the upper part of the source field of the 
aforementioned MISFET for the 1st load. The 9th contact hole is formed in the upper 
part of the drain field of the aforementioned MISFET for the 1 st transfer. The process 
which forms the 10th contact hole in the upper part of the drain field of the 
aforementioned MISFET for the 2nd transfer, and the electric conduction film of the 
2nd layer deposited on the upper part of an insulator layer between the (d) 
aforementioned 1st layer by **********j ng The end section is electrically connected 
with the drain field of the aforementioned MISFET for the 1st drive through the 3rd 
contact hole of the above. The 1st partial wiring to which the other end is electrically 
connected with the aforementioned 2nd gate electrode and the drain field of the 
aforementioned MISFET for the 1st load through the 2nd contact hole of the above is 
formed. The end section is electrically connected with the aforementioned 1st gate 
electrode and the drain field of the aforementioned MISFET for the 2nd drive through 
the 1 st contact hole of the above. The 2nd partial wiring to which the other end is 
electrically connected with the drain field of the aforementioned MISFET for the 2nd 
load through the 6th contact hole of the above is formed. The end section is electrically 
connected with the source field of the aforementioned MISFET for the 1st drive 
through the 4th contact hole of the above. The reference voltage line by which the 
other end is electrically connected with the source field of the aforementioned MISFET 
for the 2nd drive through the 5th contact hole of the above is formed. The end section 
is electrically connected with the source field of the aforementioned MISFET for the 
2nd load through the 7th contact hole of the above. The supply voltage line by which 
the other end is electrically connected with the source field of the aforementioned 
MISFET for the 1 st load through the aforementioned octavus contact hole is formed. 
The 1st pad layer electrically connected with the drain field of the aforementioned 
MISFET for the 1 st transfer through the 9th contact hole of the above is formed. The 
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process which forms the 2nd pad layer electrically connected with the drain field of the 
aforementioned MISFET for the 2nd transfer through the 10th contact hole of the 
above, (e) by ng, an insulator layer between the 2nd layer deposited on the 

upper part of the electric conduction film of the 2nd aforementioned layer The process 
5 which forms the 1 st through hole in the upper part of the aforementioned 1 st pad layer, 
and forms the 2nd through hole in the upper part of the aforementioned 2nd pad layer, 
and the electric conduction film of the 3rd layer deposited on the upper part of an 
insulator layer between the (f) aforementioned 2nd layer by **********ing It is 
characterized by including the process which forms one side of the complementarity 
10 data line electrically connected with the aforementioned 1st pad layer through the 1st 
through hole of the above, and forms another side of the aforementioned 
complementarity data line electrically connected with the aforementioned 2nd pad layer 
through the 2nd through hole of the above. 

[Claim 13] The manufacture method of the semiconductor integrated circuit equipment 
15 which is the manufacture method of semiconductor integrated circuit equipment 
according to claim 12, and is characterized by forming the above 1st and the 2nd 
contact hole after forming the above 3rd - the 10th contact hole after forming the 
above 1st and the 2nd contact hole, or forming the above 3rd - the 10th contact hole. 
[Claim 1 4] It is the manufacture method of semiconductor integrated circuit equipment 
20 according to claim 12. The 3rd contact hole of the above, The 4th contact hole of the 
above and the aforementioned octavus contact hole are formed by the self aryne to the 
aforementioned 1st gate electrode. The 5th contact hole of the above, the 6th contact 
hole of the above, and the 7th contact hole of the above are formed by the self aryne 
to the aforementioned 2nd gate electrode. The manufacture method of the 
25 semiconductor integrated circuit equipment characterized by forming the 9th contact 
hole of the above, and the 1 0th contact hole of the above by the self aryne to the 
aforementioned 3rd gate electrode. 
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[Claim 15] The 1st of the principal plane of a semiconductor substrate formed in the 
well p mold, MISFET for the 2nd drive and the 1st, four n channel type MISFET(s) that 
consist of MISFET(s) for the 2nd transfer. The 1st of the principal plane of the 
aforementioned semiconductor substrate formed in the well n mold, MISFET for the 2nd 
5 load. Are the manufacture method of semiconductor integrated circuit equipment 
equipped with the above, and the electric conduction film of the 1st layer is deposited 
on the principal plane of the (a) aforementioned semiconductor substrate. After 
depositing the 1st insulator layer on the upper part of the electric conduction film of 
the 1st aforementioned layer, subsequently, by carrying out patterning of the 1st 

10 insulator layer of the above, and the electric conduction film of the 1st aforementioned 
layer The 1 st gate electrode common to the aforementioned MISFET for the 1 st drive, 
and the aforementioned MISFET for the 1 st load, The 2nd gate electrode common to 
the aforementioned MISFET for the 2nd drive, and the aforementioned MISFET for the 
2nd load, A part of 1 st insulator layer of the above of the upper part of the process 

15 which forms the 3rd gate electrode common to the aforementioned MISFET for the 1st 
transfer, and the aforementioned MISFET for the 2nd transfer, and the 1st gate 
electrode of (b) above by **********i n g By exposing a part of aforementioned 1 st gate 
electrode, and **********ing in a part of 1st insulator layer of the above of the upper 
part of the aforementioned 2nd gate electrode The 2nd insulator layer is deposited on 

20 the principal plane of the process which exposes a part of aforementioned 2nd gate 
electrode, and the (c) aforementioned semiconductor substrate. Subsequently, after 
depositing on the upper part of the 2nd insulator layer of the above the 3rd insulator 
layer in which an etch rate differs from the 2nd insulator layer of the above, Use for the 
stopper of etching of the 2nd insulator layer of the above, and the end section extends 

25 in the upper part of the drain field of the aforementioned MISFET for the 1st drive. The 
1st field where the other end extends in the upper part of the drain field of the 
aforementioned MISFET for the 1 st load, and the upper part of the aforementioned 2nd 
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gate electrode, The end section extends in the upper part of the drain field of the 
aforementioned MISFET for the 2nd drive. The 2nd field where the other end extends in 
the upper part of the drain field of the aforementioned MISFET for the 2nd load, and the 
upper part of the aforementioned 1st gate electrode, The 3rd field of the upper part of 
5 the source field of the aforementioned MISFET for the 1st drive, the 4th field of the 
upper part of the source field of the aforementioned MISFET for the 2nd drive, The 5th 
field of the upper part of the source field of the aforementioned MISFET for the 2nd 
load, the 6th field of the upper part of the source field of the aforementioned MISFET 
for the 1st load, The process which **********s the 3rd insulator layer of the above of 

10 the 8th field of the upper part of the 7th field of the upper part of the drain field of the 
aforementioned MISFET for the 1st transfer, and the drain field of the aforementioned 
MISFET for the 2nd transfer, (d) by **********ing, the 2nd insulator layer of the above 
of the above 1st - the 8th field Form the 1st contact hole in the 1st field of the above, 
and the 2nd contact hole is formed in the 2nd field of the above. Form the 4th contact 

15 hole in the 3rd field of the above, and the 5th contact hole is formed in the 4th field of 
the above. Form the 7th contact hole in the 5th field of the above, and the 8th contact 
hole is formed in the 6th field of the above. The process which forms the 9th contact 
hole in the 7th field of the above, and forms the 10th contact hole in the 8th field of the 
above, (e) by removing the electric conduction film of the aforementioned 2nd layer of 

20 the upper part of the 3rd insulator layer of the above, and leaving the interior of the 
above 1st, the 2nd, the 4th, the 5th and the 7th - the 10th contact hole, after 
depositing the electric conduction film of the 2nd layer on the principal plane of the 
aforementioned semiconductor substrate Inside the 1st contact hole of the above, the 
drain field of the aforementioned MISFET for the 1st drive, The 1st partial wiring which 

25 connects electrically the drain field and the aforementioned 2nd gate electrode of the 
aforementioned MISFET for the 1st load is formed. Inside the 2nd contact hole of the 
above, the drain field of the aforementioned MISFET for the 2nd drive, The 2nd partial 
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wiring which connects electrically the drain field and the aforementioned 1st gate 
electrode of the aforementioned MISFET for the 2nd load is formed. After depositing 
the electric conduction film of the 3rd layer on the principal plane of the process which 
forms a plug in the interior of the above 4th f the 5th and the 7th - the 10th contact 
5 hole, and the (f) aforementioned semiconductor substrate, the electric conduction film 
of the 3rd aforementioned layer by **********j n g The end section is electrically 
connected with the source field of the aforementioned MISFET for the 1st drive 
through the 4th contact hole of the above. The reference voltage line by which the 
other end is electrically connected with the source field of the aforementioned MISFET 

10 for the 2nd drive through the 5th contact hole of the above is formed. The end section 
is electrically connected with the source field of the aforementioned MISFET for the 
2nd load through the 7th contact hole of the above. The supply voltage line by which 
the other end is electrically connected with the source field of the aforementioned 
MISFET for the 1 st load through the 8th contact hole of the above is formed. The 1 st 

15 pad layer electrically connected with the drain field of the aforementioned MISFET for 
the 1st transfer through the 9th contact hole of the above is formed. The process 
which forms the 2nd pad layer electrically connected with the drain field of the 
aforementioned MISFET for the 2nd transfer through the 10th contact hole of the 
above, and the 4th insulator layer deposited on the principal plane of the (g) 

20 aforementioned semiconductor substrate by **********ing The electric conduction 
film of the 4th layer deposited on the principal plane of the process which forms the 1 st 
through hole in the upper part of the aforementioned 1 st pad layer, and forms the 2nd 
through hole in the upper part of the aforementioned 2nd pad layer, and the (h) 
aforementioned semiconductor substrate by **********ing It is characterized by 

25 including the process which forms one side of the complementarity data line electrically 
connected with the aforementioned 1 st pad layer through the 1 st through hole of the 
above, and forms another side of the aforementioned complementarity data line 
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electrically connected with the aforementioned 2nd pad layer through the 2nd through 
hole of the above. 

5 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

10 [The technical field to which invention belongs] this invention relates to semiconductor 
integrated circuit equipment and its manufacturing technology, and is six MISFET(s) 
(Metal Insulator Semiconductor Field Effect Transistor) especially. Perfect CMOS which 
used and constituted the memory cell (Complementary Metal Oxide Semiconductor) 
Type SRAM (Static Random Access Memory) It applies to the semiconductor integrated 

15 circuit equipment which it has, and is related with effective technology. 
[0002] 

[Description of the Prior Art] Perfect CMOS type SRAM which constituted the memory 
cell using six MISFET(s) is mainly used for the cache memory for a personal computer 
or workstations. About this kind of perfect CMOS type SRAM, JP,9-129753,A, 

20 JP,9-55440,A, JP,9-36252,A, etc. have a publication, for example. 

[0003] The above-mentioned perfect CMOS type SRAM is constituted by two 
MISFET(s) for a drive, two MISFET(s) for loads, and two MISFET(s) for a transfer which 
have been arranged at the intersection of the complementarity data line of a couple, 
and a word line. MISFET for a drive and MISFET for a transfer consist of n channel 

25 types, and MISFET for loads consists of p-channel types. 

[0004] Among the six above-mentioned MISFET(s) which constitute a memory cell, for 
the 1st drive, it reaches MISFET and MISFET for the 1st load constitutes the 1st 
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CMOS inverter, for the 2nd drive, it reaches MISFET and MISFET for the 2nd load 
constitutes the 2nd CMOS inverter. Cross linking of the mutual input/output terminal 
(accumulation node) of the CMOS inverter of these couples is carried out through 
partial wiring of a couple, and it constitutes the flip-flop circuit as the information 
storage section which memorizes 1-bit information. 

[0005] One input/output terminal of the above-mentioned flip-flop circuit is connected 
to the source field of MISFET for the 1st transfer, and the input/output terminal of 
another side is connected to the source field of MISFET for the 2nd transfer. The drain 
field of MISFET for the 1st transfer is connected to one side of the complementarity 
data line of a couple, and the drain field of MISFET for the 2nd transfer is connected to 
another side of the complementarity data line, the [ the 1st and ] — a word line 
connects with each gate electrode of MISFET for 2 transfers — having — this word 
line — the [ the 1st and ] — the flow of MISFET for 2 transfers and un-flowing are 
controlled 

[0006] the [ the 1st which consisted of n channel types, and ] — the [ MISFET for 2 
drives, the 1st, and ] — MISFET for 2 transfers — p type - the [ the 1st which was 
formed in the active region of a well and consisted of p-channel types, and ] — MISFET 
for 2 loads — n type — it is formed in the active region of a well 

[0007] the [ the above-mentioned MISFET for the 1st drive, and ] — MISFET for 1 
loads — p type — a well and n type — it has the common 1st gate electrode which 
extends in the shape of a straight line ranging over a well, and the tee which extends in 
the upper part of the drain field of MISFET for the 2nd drive is formed in a part of this 
1st gate electrode the same — the [ MISFET for the 2nd drive, and ] — MISFET for 2 
loads — p type — a well and n type — it has the common 2nd gate electrode which 
extends in the shape of a straight line ranging over a well, and the tee which extends in 
the upper part of the drain field of MISFET for the 1st load is formed in a part of this 
2nd gate electrode the [ namely, / the 1st and ] — each of 2 gate electrode is arranged 
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by the pattern of the letter of the abbreviation for T characters which consists of a 

portion which extends in the shape of a straight line, and a tee 

[0008] 

[Problem(s) to be Solved by the Invention] As for the above-mentioned perfect CMOS 
5 type SRAM used for a cache memory etc., detaiied-ization of memory cell size is 
demanded for large-capacity-izing and improvement in the speed. 

[0009] However, even if the layout of the conventional memory cell tends to reduce 
memory cell size using self aryne contact technology, trench isolation technology, etc. 
the [ MISFET for the 1st drive mentioned above, and ] — with the 1st gate electrode 

10 common to MISFET for 1 loads The minimum value (lower limit decided by the 
resolution limit of a photolithography) of a space with the 2nd gate electrode common 
to MISFET for the 2nd load is restrained by reaching MISFET for the 2nd drive, and 
there is a problem that only until can reduce memory cell size to some extent. 
[0010] The purpose of this invention is to offer the technology which can reduce the 

15 memory cell size of perfect CMOS type SRAM. 

[0011] The other purposes and the new feature will become clear from description and 
the accompanying drawing of this specification at the aforementioned row of this 
invention. 
[0012] 

20 [Means for Solving the Problem] It will be as follows if the outline of a typical thing is 
explained among invention indicated in this application. 

[0013] (1) The 1st, MISFET for the 2nd drive by which the semiconductor integrated 
circuit equipment of this invention was formed in the principal plane of a semiconductor 
substrate, A memory cell is constituted by the 1st, MISFET for the 2nd transfer and the 
25 1st, and MISFET for the 2nd load. The aforementioned MISFET for the 1st drive, the 
aforementioned MISFET for the 1st transfer, and the aforementioned MISFET for the 
1st load, It has SRAM arranged so that the aforementioned MISFET for the 2nd drive, 
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the aforementioned MISFET for the 2nd transfer, and the aforementioned MISFET for 
the 2nd load may counter on both sides of the center line of right and left of the 
aforementioned memory cell. The center line of right and left of the above 1st and 
MISFET for the 2nd drive is shifted and located in the one side of right and left rather 
than the center line of right and left of the aforementioned memory cell, and the center 
line of right and left of the above 1st and MISFET for the 2nd load is shifted and 
located in the other side of right and left rather than the center line of right and left of 
the aforementioned memory cell. 

[0014] (2) The manufacture method of the semiconductor integrated circuit equipment 
of this invention The electric conduction film of the 1st layer which is the manufacture 
method of the semiconductor integrated circuit equipment the above (1), and was 
deposited on the principal plane of (a) semiconductor substrate by **=wc******j n g The 
1st gate electrode common to the aforementioned MISFET for the 1st drive, and the 
aforementioned MISFET for the 1st load, The 2nd gate electrode common to the 
aforementioned MISFET for the 2nd drive, and the aforementioned MISFET for the 2nd 
load, An insulator layer by **********j ng between the 1 st layer deposited on the upper 
part of the process which forms the 3rd gate electrode common to the aforementioned 
MISFET for the 1st transfer, and the aforementioned MISFET for the 2nd transfer, and 
the electric conduction film of the (b) aforementioned 1st layer The 1st contact hole 
over the upper part of the aforementioned 1st gate electrode and the upper part of the 
drain field of the aforementioned MISFET for the 2nd drive is formed. An insulator layer 
by ********** ing between the process [ which forms the 2nd contact hole over the 
upper part of the aforementioned 2nd gate electrode, and the upper part of the drain 
field of the aforementioned MISFET for the 1st load ]. and (c) aforementioned 1st layer 
The 3rd contact hole is formed in the upper part of the drain field of the 
aforementioned MISFET for the 1st drive. The 4th contact hole is formed in the upper 
part of the source field of the aforementioned MISFET for the 1st drive. The 5th 
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contact hole is formed in the upper part of the source field of the aforementioned 
MISFET for the 2nd drive. The 6th contact hole is formed in the upper part of the drain 
field of the aforementioned MISFET for the 2nd load. The 7th contact hole is formed in 
the upper part of the source field of the aforementioned MISFET for the 2nd load. An 
5 octavus contact hole is formed in the upper part of the source field of the 
aforementioned MISFET for the 1st load. The 9th contact hole is formed in the upper 
part of the drain field of the aforementioned MISFET for the 1 st transfer. The process 
which forms the 10th contact hole in the upper part of the drain field of the 
aforementioned MISFET for the 2nd transfer, and the electric conduction film of the 

10 2nd layer deposited on the upper part of an insulator layer between the (d) 
aforementioned 1st layer by **********ing The end section is electrically connected 
with the drain field of the aforementioned MISFET for the 1st drive through the 3rd 
contact hole of the above. The 1st partial wiring to which the other end is electrically 
connected with the aforementioned 2nd gate electrode and the drain field of the 

15 aforementioned MISFET for the 1st load through the 2nd contact hole of the above is 
formed. The end section is electrically connected with the aforementioned 1st gate 
electrode and the drain field of the aforementioned MISFET for the 2nd drive through 
the 1st contact hole of the above. The 2nd partial wiring to which the other end is 
electrically connected with the drain field of the aforementioned MISFET for the 2nd 

20 load through the 6th contact hole of the above is formed. The end section is electrically 
connected with the source field of the aforementioned MISFET for the 1st drive 
through the 4th contact hole of the above. The reference voltage line by which the 
other end is electrically connected with the source field of the aforementioned MISFET 
for the 2nd drive through the 5th contact hole of the above is formed. The end section 

25 is electrically connected with the source field of the aforementioned MISFET for the 
2nd load through the 7th contact hole of the above. The supply voltage line by which 
the other end is electrically connected with the source field of the aforementioned 
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MISFET for the 1st load through the aforementioned octavus contact hole is formed. 
The 1st pad layer electrically connected with the drain field of the aforementioned 
MISFET for the 1st transfer through the 9th contact hole of the above is formed. The 
process which forms the 2nd pad layer electrically connected with the drain field of the 
aforementioned MISFET for the 2nd transfer through the 10th contact hole of the 
above, (e) by **********; ng , an insulator layer between the 2nd layer deposited on the 
upper part of the electric conduction film of the 2nd eye of the above The process 
which forms the 1st through hole in the upper part of the aforementioned 1st pad layer, 
and forms the 2nd through hole in the upper part of the aforementioned 2nd pad layer, 
and the electric conduction film of the 3rd layer deposited on the upper part of an 
insulator layer between the (f) aforementioned 2nd layer by **********j ng The process 
which forms one side of the complementarity data line electrically connected with the 
aforementioned 1st pad layer through the 1st through hole of the above, and forms 
another side of the complementarity data line electrically connected with the 
aforementioned 2nd pad layer through the 2nd through hole of the above is included. 
[0015] according to the above-mentioned means — the [ MISFET for the 1st drive, 
and ] — the [ the 1st gate electrode common to MISFET for 1 loads, and / MISFET for 
the 2nd drive, and ] — since the useless space in the memory cell which the minimum 
value of a space with the 2nd gate electrode common to MISFET for 2 loads is 
restrained, and produces can be lost, it becomes possible to reduce memory cell size 
[0016] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is 
explained in detail based on a drawing. In addition, what has the same function in the 
complete diagram for explaining the form of operation attaches the same sign, and 
explanation of the repeat is omitted. 

[0017] (Form 1 of operation) Drawing 1 is the representative circuit schematic showing 
the memory cell of SRAM of the form of this operation. Like illustration, it is arranged at 
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the intersection of the complementarity data line (data-line DL, the data line/(bar) DL) 
of a couple, and a word line WL, and this memory cell MC is the objects MISFETQdl 
and Qd2 for the drive of a couple, and the objects MISFETQpl and Qp2 for the loads of 
a couple. And for [ MISFETQtl and Qt2 ] a transfer of a couple It is constituted. For 
5 [ MISFEf Qd1 and Qd2 ] a drive And for [ MISFETQtl and Qt2 ] a transfer It consists 
of n channel type MISFET(s), and they are the objects MISFETQpl and Qp2 for loads. It 
consists of p-channel type MISFET(s). That is, this memory cell MC consists of perfect 
CMOS types using four n channel type MISFET(s) and two p-channel type MISFET(s). 
[0018] MISFETQdl for a drive among the six above-mentioned MISFET(s) which 

10 constitute a memory cell MC And MISFETQpl for loads CMOS inverter INV1 It 
constitutes and is MISFETQd2 for a drive. And MISFETQp2 for loads CMOS inverter 
INV2 It constitutes. CMOS inverters INV1 and INV2 of these couples Mutual 
input/output terminals (accumulation nodes A and B) are the partial wiring L1 and L2 of 
a couple mentioned later. It minds, and cross linking is carried out and the flip-flop 

15 circuit as the information storage section which memorizes 1-bit information is 
constituted. One input/output terminal (accumulation node A) of this flip-flop circuit is 
MISFETQtl for a transfer. Connecting with one side of the source and a drain field, the 
input/output terminal (accumulation node B) of another side is MISFETQt2 for a 
transfer. It connects with one side of the source and a drain field. 

20 [0019] MISFETQtl for a transfer It connects with the data line DL and another side of 
the source and a drain field is MISFETQt2 for a transfer. Another side of the source 
and a drain field is connected to the data line/DL. Moreover, the end (each source field 
for [ MISFETQpl and Qp2 ] loads) of a flip-flop circuit is supply voltage (Vcc). 
Connecting, the other end (each source field for [ MISFETQdl and Qd2 ] a drive) is 

25 reference voltage (Vss). It connects. Supply voltage (Vcc) It is 3V, for example and is 
reference voltage (Vss). Supply voltage (Vcc) It is low, for example, is 0V (GND). 
[0020] When operation of the above-mentioned circuit is explained, it is one CMOS 
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inverter INV1. When the accumulation node A is high potential ("H"), it is MISFETQd2 
for a drive. Since it is turned on, it is CMOS inverter INV2 of another side. The 
accumulation node B becomes low voltage ("L"). Therefore, MISFETQdl for a drive It is 
turned off and the high potential ("H") of the accumulation node A is held. Namely, 
CMOS inverters INV1 and INV2 of a couple Information is saved, while the state of the 
mutual accumulation nodes A and B is held by the latch circuit which carried out cross 
linking and supply voltage is impressed. 

[0021] For [ MISFETQtl and Qt2 ] a transfer A word line WL is connected to each gate 
electrode, and they are the objects MISFETQtl and Qt2 for a transfer by this word line 
WL. A flow and un-flowing are controlled. That is, when a word line WL is high potential 
("H"), they are the objects MISFETQtl and Qt2 for a transfer. Since it is turned on and 
a latch circuit and the complementarity data line (data-line DL, bar DL) are connected 
electrically, the potential state ("H" or "L") of the accumulation nodes A and B appears 
in the data lines DL/DL, and is read as information on a memory cell MC. 
[0022] In order to write information in a memory cell MC, it is "H" about a word line WL. 
Potential level and for [ MISFETQtl and Qt2 ] a transfer It turns ON and the 
information on the data lines DL/DL is transmitted to the accumulation nodes A and B. 
Moreover, in order to read the information on a memory cell MC, similarly it is "H" 
about a word line WL Potential level and for [ MISFETQtl and Qt2 ] a transfer It turns 
ON and the information on the accumulation nodes A and B is transmitted to the data 
lines DL/DL 

[0023] Next, the concrete composition of the memory cell of the gestalt of this 
operation is explained using drawing 2 (plan of a semiconductor substrate showing the 
field for about one memory cell), and drawing 3 (cross section of a semiconductor 
substrate which met the III-Iir line of drawing 2 ). in addition, the connection which 
connects to drawing 2 each conductive layers which constitute a memory cell, and 
these conductive layers — only a hole is shown and the insulator layer or the insulator 
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layer for isolation which were formed between each conductive layer do not illustrate 
[0024] Six MISFET(s) which constitute a memory cell MC are formed in the active 
regions 5 and 6 which had the circumference surrounded by the field oxide film 2 of the 
principal plane of the semiconductor substrate 1 which consists of single crystal silicon. 
5 The objects MISFETQdl and Qd2 for a drive and for [ MISFETQtl and Qt2 ] a transfer 
For [ which were formed in the active region 5 of a well 3 p molds, and consisted of 
p-channel types / MISFETQpl and Qp2 ] loads It is formed in the active region 6 of a 
well 4 n molds. [ which consisted of n channel types ] 

[0025] objects MISFETQtl and Qt2 for a transfer of a couple mainly — p type — the 
10 n-type-semiconductor field 7 (a source field — ) formed in the active region 5 of a well 
3 A drain field, By the gate electrode 9 which consists of an n type polycrystal silicon 
film (or polycide film which carried out the laminating of a polycrystal silicon film and 
the refractory-metal silicide film) of the 1st layer formed on the gate oxide film 8 which 
consists of a silicon-oxide film formed in the front face of an active region 5, and the 
15 gate oxide film 8 It is constituted. For [ MISFETQtl and Qt2 ] a transfer The gate " 
electrode 9 is constituted by the word line WL and one which extend in a line writing 
direction (the direction of X), and the upper part and side attachment wall are covered 
by the sidewall spacer 14 which consists of a silicon nitride film 13 and a silicon nitride 
film. 

20 [0026] objects MISFETQdl and Qd2 for the drive of a couple mainly — p type — it is 
constituted by the gate electrodes 11a and 11b which consist of an n type polycrystal 
silicon film (or polycide film) of the 1st layer formed on the gate oxide film 8 which 
consists of a silicon-oxide film formed in the front face of the n-type-semiconductor 
field 10 (a source field, drain field) formed in the active region 5 of a well 3, and an 

25 active region 5, and the gate oxide film 8 For [ MISFETQdl and Qd2 ] a drive The upper 
part and the side attachment wall of the gate electrodes 11a and 11b are covered by 
the sidewall spacer 14 which consists of a silicon nitride film 13 and a silicon nitride film. 
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Moreover, MISFETQcM for a drive A drain field (n-type-semiconductor field 10) and 
MISFETQtl for a transfer It is formed in the common active region 5, and a source field 
(n-type-semiconductor field 7) is MISFETQd2 for a drive. A drain field 
(n-type-semiconductor field 10) and MISFETQt2 for a transfer It is formed in the active 
region 5 with a common source field (n-type-semiconductor field 7). 
[0027] objects MISFETQpl and Qp2 for the loads of a couple mainly — n type — it is 
constituted by the gate electrodes 1 1 a and 1 1 b which consist of an n type polycrystal 
silicon film (or polycide film) of the 1 st layer formed on the gate oxide film 8 which 
consists of a silicon-oxide film formed in the front face of the p type semiconductor 
field 12 (a source field, drain field) formed in the active region 6 of a well 4, and an 
active region 6, and the gate oxide film 8 MISFETQpl for loads Gate electrode 11a is 
aforementioned MISFETQdl for a drive. It is constituted by gate electrode 11a and one, 
and the upper part and side attachment wall are covered by the sidewall spacer 14 
which consists of a silicon nitride film 13 and a silicon nitride film. Similarly, it is 
MISFETQp2 for loads. Gate electrode 11b is aforementioned MISFETQd2 for a drive. It 
is constituted by gate electrode 11b and one, and the upper part and side attachment 
wall are covered by the sidewall spacer 14 which consists of a silicon nitride film 13 and 
a silicon nitride film. 

[0028] The partial wiring L1 and L2 of a couple which consists of a (Aluminum 
aluminum) alloy film through the layer insulation film 15 of the 1st layer which consists 
of a silicon-oxide film, supply voltage line 16A, reference voltage line 16B, and the pad 
layers 16C and 16C of a couple are formed in the upper part of the six 
above-mentioned MISFET(s) which constitute a memory cell MC. 

[0029] Partial wiring L1 and L2 of the above-mentioned couple Inside and partial wiring 
L2 The end section leads the contact hole 20 formed in the layer insulation film 15, and 
is MISFETQd2 for a drive. It connects with a drain field (n-type-semiconductor field 10) 
electrically, and they are MISFETQdl for a drive, and MISFETQpl for loads. It connects 
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with common gate electrode 11a electrically. Moreover, partial wiring L2 The other end 
leads the contact hole 25 formed in the layer insulation film 15, and is MISFETQp2 for 
loads. It connects with the drain field (p type semiconductor field 12) electrically. That 
is, MISFETQd2 for a drive A drain field (the n-type-semiconductor field 10, the 
5 accumulation node B), the drain field (p type semiconductor field 12) of MISFETQp2 for 
loads and MISFETQdl for a drive, and MISFETQpl for loads Each of common gate 
electrode 11a is the partial wiring L2. It minds and connects mutually. 
[0030] On the other hand, partial wiring L1 The end section leads the contact hole 21 
formed in the layer insulation film 15, and is MISFETQpl for loads. It connects with a 

10 drain field (p type semiconductor field 1 2) electrically, and they are MISFETQd2 for a 
drive, and MISFETQp2 for loads. It connects with common gate electrode 11b 
electrically. Moreover, the other end of the partial wiring L1 leads the contact hole 22 
formed in the layer insulation film 15, and is MISFETQdl for a drive. It connects with 
the drain field (n-type-semiconductor field 10) electrically. That is, MISFETQdl for a 

15 drive A drain field (the n-type-semiconductor field 10, the accumulation node A) and 
MISFETQpl for loads A drain field (p type semiconductor field 12) and MISFETQd2 for 
a drive, and MISFETQp2 for loads Each of common gate electrode 1 1 b is the partial 
wiring L1 . It minds and connects mutually. 

[0031] The above-mentioned partial wiring L1 and L2 Supply voltage line 16A among 
20 supply voltage line 16A formed in the same wiring layer, reference voltage line 16B, and 
the pad layers 16C and 16C The contact hole 27 formed in the layer insulation film 15 is 
led, and it is MISFETQpl for loads. It connects with a source field (p type 
semiconductor field 1 2) electrically. The contact hole 26 formed in the layer insulation 
film 1 5 is led, and it is MISFETQp2 for loads. It connects with the source field (p type 
25 semiconductor field 12) electrically. Supply voltage line 16A leads the above-mentioned 
contact holes 26 and 27, and is the objects MISFETQpl and Qp2 for loads. The supply 
voltage (Vcc) of a circuit is supplied to each source field (p type semiconductor field 
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12). 

[0032] Reference voltage line 16B leads the contact hole 23 formed in the layer 
insulation film 15, and is MISFETQdl for a drive. It connects with a source field 
(n-type-semiconductor field 10) electrically, the contact hole 24 formed in the layer 
insulation film 15 is led, and it is MISFETQd2 for a drive. It connects with the source 
field (n-type-semiconductor field 10) electrically. Reference voltage line 16B leads the 
above-mentioned contact holes 23 and 24, and is the objects MISFETQdl and Qd2 for 
a drive. It is the reference voltage (Vss) of a circuit to each source field 
(n-type-semiconductor field 10). It supplies. 

[0033] One side of the pad layers 16C and 16C of a couple leads the contact hole 28 
formed in the layer insulation film 15, and is MISFETQtl for a transfer. Another side 
leads the contact hole 29 formed in the layer insulation film 15 by connecting with a 
drain field (n-type-semiconductor field 7) electrically, and it is MISFETQt2 for a 
transfer. It connects with the drain field (n-type-semiconductor field 7) electrically. 
[0034] The complementarity data line (data-line DL, the data line/DL) of the couple 
which consists of an aluminum alloy film through the 2nd layer which consists of a 
silicon-oxide film is formed in the upper part of the above-mentioned partial wiring L1 
and L2, supply voltage line 16A, reference voltage line 16B, and the pad layers 16C and 
16C. The data lines DL/DL extend in the direction of a train (the direction of Y) which 
intersects perpendicularly with a line writing direction, and it constitutes the layer 
insulation film 17 top. It connects with pad layer 16C electrically through the through 
hole 30 formed in the layer insulation film 1 7, the aforementioned contact hole 28 is led 
further, and the data line DL is MISFETQtl for a transfer. It connects with one side of 
the source and a drain field (n-type-semiconductor field 7) electrically. Moreover, it 
connects with pad layer 16C electrically through the through hole 31 formed in the layer 
insulation film 17, the aforementioned contact hole 29 is led further, and the data 
line/DL is MISFETQt2 for a transfer. It connects with one side of the source and a 
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drain field (n-type-semiconductor field 7) electrically. 

[0035] The illustration is omitted although the final passivation film which consists of a 
cascade screen of a silicon-oxide film and a silicon nitride film etc. is formed in the 
upper part of the above-mentioned complementarity data line (data lines DL/DL). 
5 [0036] the inside of the component of the memory cell MC which drawing 4 described 
above, and p type — the active region 5 of a well 3, and n type — it is the plan of the 
semiconductor substrate 1 showing each layout of six MISFET(s) formed in the active 
region 6 of a well 4, and contact holes 20-29 

[0037] The field of the rectangle surrounded with the dashed line in drawing shows the 
10 occupancy field for one memory cell MC. By arranging by the repeat pattern as shows 
this memory cell MC to drawing 5 , a memory cell array as shown in drawing 23 (A) - 
(C) mentioned later is constituted. Moreover, the alternate long and short dash line 
shown with the sign (100) in drawing shows the center line of right and left (line writing 
direction) of this field, and is the distance LM1 of the left-hand side portion of this 
15 center line (100). Distance LM2 of the right-hand side portion of a center line (100) It is 
constituted so that it may become equal (LM1 =LM2). That is, the width of face L of the 
occupancy field of the memory cell MC in a line writing direction is 2xLM1 =2xLM2 
=LM1+LM2. It becomes. 

[0038] In the left-hand side portion of the above-mentioned center line (100), they are 
20 MISFETQtl for a transfer, and MISFETQdl for a drive. And MISFETQpl for loads It is 
arranged and they are MISFETQt2 for a transfer, and MISFETQd2 for a drive in a 
right-hand side portion. And MISFETQp2 for loads It is arranged. 

[0039] the alternate long and short dash line shown with a sign (200) — p type — a well 
3 and n type — the boundary line with a well 4 is shown, four n channel type MISFET(s) 
25 (the objects MISFETQtl and Qt2 for a transfer and for [ MISFETQdl and Qd2 ] a drive) 
are arranged at the top portion of this boundary line (200), and two p-channel type 
MISFET(s) (for [ MISFETQpl and Qp2 ] loads) are arranged at the bottom portion 
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[0040] The alternate long and short dash line shown with a sign (300) The center line of 
right and left (line writing direction) of four n channel type MISFET(s) (the objects 
MISFETQtl and Qt2 for a transfer, and for [ MISFETQdl and Qd2 ] a drive), Namely, 
two n channel type MISFET(s) (MISFETQtl for a transfer, and MISFETQdl for a drive) 
arranged at the left-hand side portion of the center line (100) of a memory cell MC and 
two n channel type MISFET(s) arranged at the right-hand side portion (MISFETQt2 for 
a transfer) And the center line with MISFETQd2 for a drive is shown. 
[0041] It sets to a line writing direction and they are a center line (300) and 
MISFETQdl for a drive. Center line Cn1 Distance Ln1 A center line (300) and 
MISFETQd2 for a drive Center line Cn2 Distance Ln2 It is constituted equally (Ln1 
=Ln2). Here, they are the objects MISFETQdl and Qd2 for a drive. A center line Cn1 
and Cn2 The imaginary line which extends one half of the parts of channel length in the 
direction of channel width, respectively is shown. Moreover, it sets to a line writing 
direction and they are a center line (300) and MISFETQtl for a transfer. Center line Ct1 
Distance Lt1 A center line (300) and MISFETQt2 for a transfer Center line Ct2 
Distance Lt2 It is constituted equally (Lt1 =Lt2). Here, they are the objects MISFETQtl 
and Qt2 for a transfer. A center line Ct1 and Ct2 The imaginary line which extends one 
half of the parts of channel length in the direction of channel width, respectively is 
shown. 

[0042] The alternate long and short dash line shown with a sign (400) shows the 
centerline of p-channel type MISFET (MISFETQpl for loads) arranged at the left-hand 
side portion of the centerline of right and left (line writing direction) of two p-channel 
type MISFET(s) (for [ MISFETQpl and Qp2 ] loads), i.e., the centerline of a memory cell 
MC, (100), and p-channel type MISFET (MISFETQp2 for loads) arranged at the 
right-hand side portion. 

[0043] It sets to a line writing direction and they are a center line (400) and 
MISFETQpl for loads. Center line Cp1 Distance Lp1 A center line (400) and 
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MISFETQp2 for loads Center line Cp2 Distance Lp2 It is constituted equally (Lp1 =Lp2). 
Here, they are MISFETQp! for loads, and Qp2. A center line Cp1 and Cp2 The 
imaginary line which extends one half of the parts of channel length in the direction of 
channel width, respectively is shown. 
5 [0044] As shown in drawing 4 , the memory cell MC of the form of this operation In the 
line writing direction, the center line (300) of right and left of four n channel type 
MISFET(s) (the objects MISFETQtl and Qt2 for a transfer and for [ MISFETQdl and 
Qd2 ] a drive) has shifted on the left of the center line (100) of right and left of a 
memory cell MC. The center line (400) of right and left of p-channel type MISFET (for 

10 [ MISFETQp! and Qp2 ] loads) has shifted on the right of the center line (100) of right 
and left of a memory cell MC. That is, in the line writing direction, it is constituted so 
that a center line (300) and a center line (400) may shift to an opposite side on either 
side mutually. Moreover, it sets to a line writing direction and is MISFETQp 1 for loads. 
Center line Cp1 MISFETQdl for a drive Center line Cn1 It is constituted so that it may 

15 become a center line (100) closely, and it is MISFETQd2 for a drive. Center line Cn2 
MISFETQp2 for loads Center line Cp2 It is constituted so that it may become a center 
line (100) closely. 

[0045] Moreover, it follows on this and is MISFETQdl for a drive. Gate electrode 11a is 
MISFETQpl for loads constituted by this and one. It has shifted on the left of gate 

20 electrode 1 1 a. Therefore, gate electrode 1 1 a is arranged by pattern by which the whole 
serves as the abbreviation type for Y characters. Similarly, it is MISFETQp2 for loads. 
Gate electrode 11b is MISFETQd2 for a drive constituted by this and one. Since it has 
shifted on the right of gate electrode 11b, it is arranged by pattern by which the whole 
serves as the abbreviation type for Y characters. 

25 [0046] Drawing 6 is the plan of the semiconductor substrate 1 showing the layout of the 
example of comparison which made the center line of right and left of n channel type 
MISFET (the objects MISFETQtl and Qt2 for a transfer, and for [ MISFETQdl and 
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Qd2 ] a drive), and the center line of right and left of p-channel type MISFET (for 
[ MISFETQpl and Qp2 ] loads) in agreement with the center line (100) of a memory cell 
MC. That is, it sets to a line writing direction and this example of comparison is the 
distance LM2 of the right-hand side portion of the distance LM1 = center line (100) of 
the left-hand side portion of the center line (100) of a memory cell MC, and 
MISFETQpl for loads. MISFETQdl for a center line Cp1 = drive A center line Cn1 and 
MISFETQp2 for loads MISFETQd2 for a center line Cp2 = drive Center line Cn2 It is 
constituted so that it may become. 

[0047] It is possible to abolish the doubling margin of gate electrode 1 1 a and contact 
holes 22, 23, and 27 and the doubling margin of gate electrode 1 1 b and contact holes 24, 
25, and 26 using the self-adjustment (self aryne) technology mentioned later with the 
layout of the example of comparison shown in the layout and drawing 6 of a gestalt of 
this operation which are shown in drawing 4 . 

[0048] However, with the layout of the example of comparison shown in drawing 6 , if it 
does in this way, even if it reduces the space (X) of gate electrode 11a and gate 
electrode 11b to the lower limit decided by the resolution limit of a photolithography, a 
useless space (Y, Z) will be generated between gate electrode 11b and a contact hole 
20 and between gate electrode 11a and a contact hole 21. when until reduction of the 
space (Y) of gate electrode 11b and a contact hole 20 and the space (Z) of gate 
electrode 11a and a contact hole 21 is carried out to some extent, the minimum value 
of the space (X) of gate electrode 11a and gate electrode 11b is restrained, and it 
becomes impossible that is, to contract more than it 

[0049] On the other hand, the layout of the gestalt of this operation shown in drawing 4 
The center line (300) of right and left of n channel type MISFET (the objects 
MISFETQtl and Qt2 for a transfer and for [ MISFETQdl and Qd2 ] a drive) is shifted on 
the left of the center line (100) of a memory cell MC. It follows on this and is 
MISFETQd2 for a drive. By shifting gate electrode 11b on left-hand side, the useless 
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space between gate electrode 1 1 b and a contact hole 20 (Y) can be lost. Moreover, the 
useless space between gate electrode 11a and a contact hole 21 (Z) can be lost by 
shifting the center line (400) of right and left of p-channel type MISFET (for 
[ MISFETQpl and Qp2 ] loads) on the right of the center line (100) of a memory cell 
5 MC, and shifting gate electrode 11a of MISFETQpl for loads on right-hand side in 
connection with this similarly. That is, since the useless space in the memory cell MC 
produced unescapable in the layout of the example of comparison (Y, Z) can be lost 
according to the layout of the gestalt of this operation, the part and memory cell size 
equivalent to this space (Y, Z) are reducible. 

10 [0050] Moreover, the layout of the gestalt of this operation is MISFETQd! for a drive. 
MISFETQd2 for a drive of the memory cell MC which adjoins a line writing direction The 
contact hole 24 formed in between is shifted on left-hand side in a line writing direction, 
and it is MISFETQp2 for loads. MISFETQpl for loads of the memory cell MC which 
adjoins a line writing direction The contact hole 27 formed in between was shifted on 

15 right-hand side in the line writing direction, and it arranges by the repeat pattern as 
shows a memory cell MC to drawing 5 . That is, the memory cell MC is arranged by the 
repeat pattern which carried out the parallel displacement of the memory cell MC in the 
line writing direction. 

[0051] As the layout of the gestalt of this operation is shown in drawing 4 , moreover, 
20 the width of face (=2xLM1 =2xLM2 =LM1+LM2) of the line writing direction of a memory 
cell MC MISFETQd! for a drive MISFETQd2 for a drive of the memory cell MC which 
adjoins gate electrode 11a and a line writing direction The middle (one half of parts of 
the interval (2xWn) in a line writing direction) imaginary line Cn12 between gate 
electrode 11b, MISFETQp2 for loads MISFETQpl for loads of the memory cell MC 
25 which adjoins gate electrode 1 1 b and a line writing direction It is constituted so that it 
may become smaller than the width of face Lc between the middle imaginary lines Cp12 
between gate electrode 11a. Thereby, the memory cell size in a line writing direction is 
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reducible. 

[0052] Next, the manufacture method of SRAM of the gestalt this operation constituted 
as mentioned above is explained using drawing 7 - drawing 1 7 . 

[0053] First, as shown in drawing 7 (plan of a semiconductor substrate showing the field 
for about one memory cell), and drawing 8 (cross section of a semiconductor substrate 
showing the field for about one memory cell), the field oxide film 2 for isolation is 
formed in the principal plane of the semiconductor substrate 1 which consists of p type 
single crystal silicon by the LOCOS (selective oxidation) method of the common 
knowledge which used the silicon nitride film for the mask of thermal oxidation, next, a 
photoresist film — a mask — carrying out — a part of semiconductor substrate 1 — p 
type impurity (for example, boron (B)) and other parts — n type impurity (for example, 
Lynn (P)) — ion implantation — carrying out — p type — a well 3 and n type — p type 
after forming a well 4 — the active region 5 of a well 3, and n type — the front face of 
the active region 6 of a well 4 is oxidized thermally, and the gate oxide film 8 is formed 
[0054] Next, as shown in drawing 9 and drawing 10 , they are the objects MISFETQtl 
and Qt2 for a transfer. The gate electrode 9 (word line WL), MISFETQpl for loads, and 
MISFETQdl for a drive Common gate electrode 11a and common MISFETQp2 for loads, 
and MISFETQd2 for a drive Common gate electrode 1 1b is formed. The gate electrode 9 
(word line WL) and the gate electrodes 11a and 11b n type polycrystal silicon film (or 
polycide film which consists of a cascade screen of n type polycrystal silicon film and a 
tungsten silicide (WSi) film) which doped n type impurity (for example, Lynn) by the CVD 
(ChemicalVapor Deposition) method is deposited on the semiconductor substrate 1. 
Subsequently, after depositing a silicon nitride film 13 on the upper part in CVD, by 
etching which used the photoresist film as the mask, patterning of a silicon nitride film 
13 and the n type polycrystal silicon film (or polycide film) is carried out, and they are 
formed. 

[0055] Next, as shown in drawing 11 , the sidewall spacer 14 is formed in the side 
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attachment wall of the gate electrode 9 (word line WL) and the gate electrodes 11a and 
11b by **********j n g the silicon nitride film deposited in CVD on the semiconductor 
substrate 1 in different direction by the RIE (Reactive Ion Etching) method, then, n type 
— a well 4 — a wrap photoresist film — a mask — carrying out — p type — the 
5 n-type-semiconductor field 7 (the source for [ MISFETQtl and Qt2 ] a transfer, drain 
field) and the n-type-semiconductor field 10 (the source for [ MISFETQdl and Qd2 ] a 
drive, drain field) are formed by carrying out. the ion implantation of the n type impurity 
(Lynn or arsenic (As)) to a well 3 moreover, p type — a well 3 — a wrap photoresist 
film — a mask — carrying out — n type — the p type semiconductor field 12 (the 

10 source for [ MISFETQpl and Qp2 ] loads, drain field) is formed by carrying out the ion 
implantation of the p type impurity (boron) to a well 4 In addition, the source of these 
six MISFET(s) and a drain field are LDD (Lightly Doped Drain) which consists of a 
semiconductor region of high high impurity concentration, and a semiconductor region 
of low high impurity concentration. You may make it structure, in this case, the process 

15 order which forms the above-mentioned sidewall spacer 14 — p type — a well 3 and n 
type — the ion implantation of an impurity is performed to a well 4 by a unit of 1 time, 
respectively 

[0056] Six MISFET(s) (the objects MISFETQdl and Qd2 for a drive, the objects 
MISFETQtl and Qt2 for a transfer, and for [ MISFETQpl and Qp2 ] loads) which 

20 constitute a memory cell MC from a process so far are completed. 

[0057] Next, as shown in drawing 12 and drawing 13 , after depositing a silicon-oxide 
film in CVD and forming the layer insulation film 15 on the semiconductor substrate 1, 
By using a photoresist film as a mask and **********ing the layer insulation film 15 
and the silicon nitride film (a silicon nitride film 13 and sidewall spacer 14) of the lower 

25 part one by one MISFETQd2 for a drive A drain field (n-type-semiconductbr field 10) 
and MISFETQdl for a drive, MISFETQpl for loads A contact hole 20 is formed in the 
upper part of common gate electrode 11a. MISFETQpl for loads A drain field (p type 
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semiconductor field 12) and MISFETQd2 for a drive, and MISFETQp2 for loads A 
contact hole 21 is formed in the upper part of common gate electrode 11b. 
[0058] Next, it is MISFETQdl for a drive by using a photoresist film as a mask and 
*****5Mc***j n g the layer insulation film 15, as shown in drawing 14 and drawing 15 . 
5 Contact holes 22 and 23 are formed in the upper part of the source and a drain field 
(n-type-semiconductor field 10), and it is MISFETQd2 for a drive. A contact hole 24 is 
formed in the upper part of a source field (n-type-semiconductor field 10). Moreover, it 
is MISFETQp2 for loads simultaneously at this time. Contact holes 25 and 26 are 
formed in the upper part of the source and a drain field (p type semiconductor field 12), 
10 and it is MISFETQpl for loads. A contact hole 27 is formed in the upper part of a 
source field (p type semiconductor field 12), and they are the objects MISFETQtl and 
Qt2 for a transfer. Contact holes 28 and 29 are formed in the upper part of each drain 
field (n-type-semiconductor field 7). 

[0059] In order to prevent removing a silicon nitride film (a silicon nitride film 13 and 
15 sidewall spacer 14), etching for forming the above-mentioned contact holes 22-29 
performs a silicon-oxide film (layer insulation film 15) using the gas which ********** s 
by the high selection ratio, and forms contact holes 22-29 by self-adjustment (self 
aryne) to a gate electrode (the gate electrode 9, gate electrodes 11a and 11b). Since 
the doubling margin of contact holes 22-29 and a gate electrode (the gate electrode 9, 
20 gate electrodes 11a and 11b) becomes unnecessary by this and the interval of contact 
holes 22-29 and a gate electrode (the gate electrode 9, gate electrodes 11a and 11b) 
can be reduced, it becomes possible to reduce the part and memory cell size. In 
addition, after forming the above-mentioned contact holes 22-29, you may form the 
aforementioned contact holes 20 and 21. 
25 [0060] Next, as shown in drawing 16 and drawing 17 , after depositing aluminum alloy 
film on the upper part of the layer insulation film 15 by the sputtering method, the 
partial wiring LI and L2, supply voltage line 16A, reference voltage line 16B, and pad 
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layer 16C are formed by carrying out patterning of this aluminum alloy film by etching 
which used the photoresist film as the mask. 

[0061] Next, the layer insulation film 17 which consists of a silicon-oxide film by CVD is 
deposited on the semiconductor substrate 1. After forming through holes 30 and 31 in 
5 the layer insulation film 17 of the upper part of pad layer 16C by etching which used the 
photoresist film as the mask, aluminum alloy film is deposited on the upper part of the 
layer insulation film 17 by the sputtering method, and the memory cell MC of the gestalt 
of this operation shown in aforementioned drawing 2 and drawing 3 is completed by 
carrying out patterning of this aluminum alloy film by etching which used the photoresist 

10 film as the mask, and forming the data lines DL/DL. 

[0062] (Gestalt 2 of operation) Similarly the plan of a semiconductor substrate in which 
drawing 1 8 shows the memory cell of the gestalt of this operation, and drawing 1 9 are 
cross sections. The inside of six MISFET(s) which constitute a memory cell MC like the 
gestalt 1 of the aforementioned implementation as for the memory cell MC of the 

15 gestalt of this operation, The center line (300) of right and left of four n channel type * * 
MISFET(s) (the objects MISFETQtl and Qt2 for a transfer and for [ MISFETQd! and 
Qd2 ] a drive) has shifted on the left of the center line (100) of right and left of a 
memory cell MC. The center line (400) of right and left of p-channel type MISFET (for 
[ MISFETQpl and Qp2 ] loads) has shifted on the right of the center line (100) of right 

20 and left of a memory cell MC. 

[0063] Moreover, it follows on this and they are MISFETQdl for a drive, and 
MISFETQpl for loads. Common gate electrode 11a and common MISFETQd2 for a drive, 
and MISFETQp2 for loads Common gate electrode 11b is arranged by the abbreviation 
Y character type pattern, respectively. Namely, MISFETQdl for a drive Gate electrode 

25 11a is MISFETQpl for loads constituted by this and one. It has shifted on the left of 
gate electrode 11a, and is MISFETQp2 for loads. Gate electrode 11b is MISFETQd2 for 
a drive constituted by this and one. It has shifted on the right of gate electrode 11b. 
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[0064] The active regions 5 and 6 in which six MISFET(s) which constitute a memory 
cell MC were formed are having the circumference surrounded by the isolation slot 40 
formed in the principal plane of the semiconductor substrate 1 unlike the gestalt 1 of 
the aforementioned implementation. After the isolation slot 40 ********** s the 
semiconductor substrate 1 of an isolation field and forms a slot, it deposits the 
silicon-oxide film 41 in CVD on the semiconductor substrate 1, and forms it by grinding 
this silicon-oxide film 41 by the CMP (chemical mechanical polish) method, and leaving 
the interior of a slot. The subsequent memory cell formation process is the same as the 
gestalt 1 of the aforementioned implementation. 

[0065] the active regions 5 and 6 which were formed by LOCOS method like the gestalt 
1 of the aforementioned implementation according to the gestalt of this operation which 
separates the active regions 5 and 6 in which six MISFET(s) which constitute a memory 
cell MC are formed by the above isolation slots 40 — comparing — the edge of active 
regions 5 and 6 — BAZU beak (bird's beak) the part and p type which are not produced 
— the active region 5 of a well 3, and n type — a space with the active region 6 of a 
well 4 is reducible namely, — according to the gestalt of this operation — p type — 
four n channel type MISFET(s) (the objects MISFETQtl and Qt2 for a transfer, and for 
[ MISFETQdl and Qd2 ] a drive) formed in a well 3, and n types — since the space 
between two p-channel type MISFET(s) (for [ MISFETQp! and Qp2 ] loads) formed in a 
well 4 is reducible, memory cell size is reducible 

[0066] on the other hand, like the example of comparison shown in aforementioned 
drawing 6 N channel type MISFET With the layout made in agreement with the center 
line (100) of a memory cell MC, the center line of right and left (the objects MISFETQtl 
and Qt2 for a transfer, and for [ MISFETQdl and Qd2 ] a drive), and the center line of 
right and left of p-channel type MISFET (for [ MISFETQp 1 and Qp2 ] loads) isolation 
technology like the gestalt of this operation — using — p type — the active region 5 of 
a well 3, and n type — when it is going to reduce a space with the active region 6 of a 
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well 4, it is restrained, only until can contract to some extent, and there is no minimum 
value of the space (X) of gate electrode 11a and gate electrode 11b Therefore, 
according to the layout of the gestalt of this operation, compared with the layout of the 
example of comparison, memory cell size can be reduced further. 
5 [0067] (Gestalt 3 of operation) For the plan of a semiconductor substrate in which 
drawing 20 shows the composition of the memory cell of the gestalt of this operation, 
and drawing 21 (a), the. cross section of a semiconductor substrate which met the A- A' 
line of drawing 20 , and drawing 21 (b) are B-B' of drawing 20 . It is the cross section of 
a semiconductor substrate which met the line. 

10 [0068] Like illustration, the memory cell MC of the gestalt of this operation The inside 
of six MISFET(s) which constitute a memory cell MC like the gestalten 1 and 2 of the 
aforementioned implementation, The center line (300) of right and left of four n channel 
type MISFET(s) (the objects MISFETQtl and Qt2 for a transfer and for [ MISFETQdl 
and Qd2 ] a drive) has shifted on the left of the center line (100) of right and left of a 

15 memory cell MC. The center line (400) of right and left of p-channel type MISFET (for 
[ MISFETQpl and Qp2 ] loads) has shifted on the right of the center line (100) of right 
and left of a memory cell MC. 

[0069] Moreover, it follows on this and is MISFETQdl for a drive. Gate electrode 11a is 
MISFETQpl for loads constituted by this and one. It has shifted on the left of gate 

20 electrode 11a, and is MISFETQp2 for loads. Gate electrode 11b is MISFETQd2 for a 
drive constituted by this and one. It has shifted on the right of gate electrode 11b. 
Namely, MISFETQdl for a drive and MISFETQpl for loads Common gate electrode 11a 
and common MISFETQd2 for a drive, and MISFETQp2 for loads Common gate electrode 
1 1 b is arranged by the abbreviation Y character type pattern. 

25 [0070] Partial wiring L1 and L2 of the couple which, on the other hand, carries out 
cross linking of between the accumulation nodes of the couple of a memory cell MC 
Unlike the gestalten 1 and 2 of the aforementioned implementation, it is constituted by 
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the W (tungsten) plug 52 embedded to the interior of contact holes 50 and 51. 
[0071] the above-mentioned partial wiring L1 and L2 for forming — the first same 
method as the gestalt 1 of the aforementioned implementation — p type — a well 3 — 
four n channel type MISFET(s) (the objects MISFETQtl and Qt2 for a transfer, and for 
[ MISFETQdl and Qd2 ] a drive) — forming — n type — two p-channel type MISFET(s) 
(for [ MISFETQpl and Qp2 ] loads) are formed in a well 4 At this time, the wrap silicon 
nitride film 13 and the sidewall spacer 14 of a side attachment wall may constitute the 
upper part of the gate electrodes 1 1a and 1 1b from a silicon-oxide film. 
[0072] Next, it is the partial wiring L2 by **********j ng the gate electrodes 11a and 
11b in a part of wrap silicon nitride film 13, as shown in drawing 22 . Partial wiring L1 
which is not shown in gate electrode 11b of a field and this drawing which are 
connected After exposing gate electrode 11a of the field connected, a silicon nitride 
film 53 is deposited in CVD on the semiconductor substrate 1. 

[0073] Next, it is the partial wiring L1 by using a photoresist film as a mask and 
********** ing the layer insulation film 15, after depositing a silicon-oxide film in CVD 
and forming the layer insulation film 15 on the semiconductor substrate 1. A contact 
hole 50 is formed in the layer insulation film 15 of the field to form, and it is the partial 
wiring L2. Layer insulation film 15 contact hole 51 of the field to form is formed. 
Moreover, they are the objects MISFETQdl and Qd2 for a drive simultaneously at this 
time. For [ which form contact holes 23 and 24 in the upper part of a source field 
(n-type-semiconductor field 10), and are not shown in this drawing / MISFETQpl and 
Qp2 ] loads Contact holes 27 and 26 are formed in the upper part of a source field (p 
type semiconductor field 1 2). 

[0074] Even if etching for forming the above-mentioned contact holes 50, 51, 23-27 
performs a silicon-oxide film (layer insulation film 15) using the gas which ********** s 
by the high selection ratio and it removes completely the silicon-oxide film inside 
contact holes 50, 51, 23-27 (layer insulation film 15) by over etching, the silicon nitride 
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film 53 of those partes basilaris ossis occipitalis is made not to be removed. 
[0075] Next, as shown in drawing 23 , it **********s and the silicon nitride film 53 of 
the pars basilaris ossis occipitalis of contact holes 50, 51, 23-27 is removed. Then, 
partial wiring L1 which becomes the interior of a contact hole 50 from the W plug 52 by 
5 depositing W film (not shown) in CVD on the semiconductor substrate 1, and carrying 
out etchback (or the chemical mechanical grinding method polish) of this W film Partial 
wiring L2 which forms and becomes the interior of a contact hole 50 from the W plug 52 
It forms. Moreover, the W plug 52 is simultaneously formed in the interior of contact 
holes 23-27 at this time. 

10 [0076] Next, aluminum alloy film is deposited on the semiconductor substrate 1 by the 
sputtering method, and the memory cell MC shown in aforementioned drawing 20 and 
drawing 21 is obtained by carrying out patterning of this aluminum alloy film by etching 
which used the photoresist film as the mask, and forming supply voltage line 16A, 
reference voltage line 1 6B, and pad layer 1 6C. In addition, although the front face of the 

15 W plug 52 is also exposed to etching atmosphere in case patterning of the aluminum 
alloy film is carried out, since aluminum alloy film can fully secure the etch selectivity to 
W film, there is no possibility that the W plug 52 may be deleted. 

[0077] Like the form 1 of the aforementioned implementation, they are the partial wiring 
L1 and L2. When forming in the same wiring layer as supply voltage line 16A or 

20 reference voltage line 16B, they are the partial wiring L1 and L2. The space with supply 
voltage line 16A and reference voltage line 16B is unreducible to below the lower limit 
decided by the resolution limit of a photolithography. On the other hand, partial wiring 
L1 and L2 According to the form of this operation constituted from a W plug 52, they 
are the partial wiring L1 and L2. About a space with supply voltage line 16A and 

25 reference voltage line 1 6B, they are the partial wiring L1 and L2. It is reducible to the 
lower limit decided by doubling precision with contact holes 50 and 51. Generally, since 
the lower limit decided by doubling precision is smaller than the lower limit decided by 
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the resolution limit of a photolithography, according to the form of this operation, it can 
reduce memory cell size further. 

[0078] (Form 4 of operation) Drawing 24 is the plan of a semiconductor substrate 
showing the composition of the memory cell of the form of this operation. 
[0079] At the form 3 of the aforementioned implementation, they are the partial wiring 
L1 and L2. Although constituted from a W plug 52, they are the partial wiring L1 and L2 
like the form 1 of the aforementioned implementation with the form of this operation. It 
forms in the same wiring layer as supply voltage line 16A or reference voltage line 16B. 
However, partial wiring L1 and L2 They are the partial wiring L1 and L2 so that rate 
controlling of the memory cell size may not be carried out by the space with supply 
voltage line 16A and reference voltage line 16B. Those both ends serve as a pattern 
reduced to the central twist rather than the edge of contact holes 20. 21 , 22, and 25. 
Contact holes 20. 21. 22. and 25 are the partial wiring L1 and L2. It overlaps in a large 
area and, thereby, is the partial wiring LI. Partial wiring L2 between contact holes 21 
and 22 Flow sufficient among contact holes 20 and 25 is secured. 

[0080] moreover, partial wiring L1 and L2 of the form 3 of the aforementioned 
implementation p type — n type from a well 3 — it is constituted by the W plug 52 
embedded at the long and slender contact holes 50 and 51 which extend ranging over a 
well 4 If such long and slender contact holes 50 and 51 are formed with 
photolithography technology, since the width of face of the center section of the 
contact holes 50 and 51 will become thick compared with both ends, they are the partial 
wiring L1 and L2. We are anxious about short-circuit of a between. If it is going to form 
simultaneously the contact holes 23-29 of an abbreviation square, and the long and 
slender contact holes 50 and 51 when detailed-ization of a memory cell progresses 
especially, optimization of exposure conditions will become difficult. 
[0081] Since it is close to the configuration of other contact holes 23. 24. 26-29 which 
the configuration of contact holes 20, 21. 22, and 25 forms simultaneously with the form 
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of this operation, optimization of exposure conditions is easy. 

[0082] (Form 5 of operation) Drawing 25 and drawing 26 are the plans showing the 1st 
example of the method of arranging the memory cell of this invention within a memory 
cell array. Drawing 25 shows only the pattern of active regions 5 and 6, the gate 
5 electrode 9 (word line WL), and the gate electrodes 11a and 11b among the memory cell 
patterns shown in drawing 26 . 

[0083] Like illustration, in this 1st example, the memory cell MC has been arranged by 
the same repeat pattern in the longitudinal direction (the extension direction of a word 
line WL) of drawing, and to lengthwise (the extension direction of the complementarity 
10 data lines DL/DL), it arranges so that it may become an axial symmetry to a boundary 
with the adjoining memory cell MC. 

[0084] On the other hand, drawing 27 and drawing 28 are the plans showing the 2nd 
example of the method of arranging the memory cell of this invention within a memory 
cell array. Drawing 27 shows only the pattern of active regions 5 and 6, the gate 
15 electrode 9 (word line WL), and the gate electrodes 11a and 11b among the memory cell 
patterns shown in drawing 28 . 

[0085] Like illustration, in this 2nd example, a memory cell MC is arranged by the same 
repeat pattern in the longitudinal direction (the extension direction of a word line WL) of 
drawing, lengthwise (the extension direction of the complementarity data lines DL/DL) 

20 is rotated so that it may become an adjoining memory cell MC and an adjoining point 
symmetry, and it arranges, and the complementarity data line and active regions 5 and 6 
are made to be connected to lengthwise. Therefore, arrangement of the memory cell 
MC in alignment with lengthwise is the arrangement from which the center of a memory 
cell MC shifted to right and left (line writing direction) every other cell. Although it 

25 becomes complicated arranging [ of a memory cell MC ] this 2nd example compared 
with the 1st example of the above, the capacity attached to the data line becomes the 
same by the data line (data-line DL, the data line/DL) on either side, and there is an 
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advantage of maintaining balance. 

[0086] As mentioned above, although invention made by this invention person was 
concretely explained based on the form of operation, it cannot be overemphasized by 
this invention that it can change variously in the range which is not limited to the form 
of the aforementioned implementation and does not deviate from the summary. 
[0087] 

[Effect of the Invention] It will be as follows if the effect acquired by the typical thing 
among invention indicated by this application is explained briefly. 

[0088] According to this invention, by shifting to the one side of right and left, and 
shifting the center of right and left of two p-channel type MISFET(s) among six 
MISFET(s) which constitute a memory cell, to the other side of right and left [ center / 
of right and left of a memory cell ] rather than the center of right and left of the center 
of right and left of four n channel type MISFET(s) of a memory cell, the useless space 
in a memory cell can be lost and memory cell size can be reduced. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the representative circuit schematic showing the memory cell of SRAM 
of this invention. 

[Drawing 2] It is the plan showing the memory cell of SRAM which is the gestalt of 1 
operation of this invention. 

[Drawing 3] It is the cross section of a semiconductor substrate which met the III— III* 
line of drawing 3 . 

[Drawing 4] It is the plan showing the memory cell of SRAM which is the gestalt of 1 
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operation of this invention. 

[Drawing 5] It is the plan showing the repeat pattern of the memory cell array of SRAM 
which is the gestalt of 1 operation of this invention. 

[Drawing 6] It is the plan showing the memory cell of the example of comparison. 
5 [Drawing 7] It is the plan of a semiconductor substrate showing the manufacture 

method of SRAM which is the gestalt of 1 operation of this invention. 

[Drawing 8] It is the cross section of a semiconductor substrate showing the 

manufacture method of SRAM which is the gestalt of 1 operation of this invention. 

[Drawing 9] It is the plan of a semiconductor substrate showing the manufacture 
10 method of SRAM which is the gestalt of 1 operation of this invention. 

[Drawing 10] It is the cross section of a semiconductor substrate showing the 

manufacture method of SRAM which is the gestalt of 1 operation of this invention. 

[Drawing 11] It is the cross section of a semiconductor substrate showing the 

manufacture method of SRAM which is the gestalt of 1 operation of this invention. 
15 [Drawing 12] It is the plan of a semiconductor substrate showing the manufacture 

method of SRAM which is the gestalt of 1 operation of this invention. 

[Drawing 13] It is the cross section of a semiconductor substrate showing the 

manufacture method of SRAM which is the gestalt of 1 operation of this invention. 

[Drawing 14] It is the plan of a semiconductor substrate showing the manufacture 
20 method of SRAM which is the gestalt of 1 operation of this invention. 

[Drawing 15] It is the cross section of a semiconductor substrate showing the 

manufacture method of SRAM which is the gestalt of 1 operation of this invention. 

[Drawing 16] It is the plan of a semiconductor substrate showing the manufacture 

method of SRAM which is the gestalt of 1 operation of this invention. 
25 [Drawing 17] It is the cross section of a semiconductor substrate showing the 

manufacture method of SRAM which is the gestalt of 1 operation of this invention. 

[Drawing 18] It is the plan showing the memory cell of SRAM which is the gestalt of 



41 



other operations of this invention. 

[Drawing 19] It is the cross section showing the memory cell of SRAM which is the 
gestalt of other operations of this invention. 

[Drawing 20] It is the plan showing the memory cell of SRAM which is the gestalt of 
other operations of this invention. 

[Drawing 21] For (a), the cross section of a semiconductor substrate which met the 
A-A' line of drawing 20 , and (b) are B-B' of drawing 20 . It is the cross section of a 
semiconductor substrate which met the line. 

[Drawing 22] (a) and (b) are the cross sections of a semiconductor substrate showing 
the manufacture method of SRAM which is the gestalt of other operations of this 
invention. 

[Drawing 23] (a) and (b) are the cross sections of a semiconductor substrate showing 
the manufacture method of SRAM which is the gestalt of other operations of this 
invention. 

[Drawing 24] It is the plan showing the memory cell of SRAM which is the gestalt of 
other operations of this invention. 

[Drawing 25] It is the plan showing the 1st example of the method of arranging the 
memory cell of this invention within a memory cell array. 

[Drawing 26] It is the important section plan showing the 1st example of the method of 
arranging the memory cell of this invention within a memory cell array. 
[Drawing 27] It is the plan showing the 2nd example of the method of arranging the 
memory cell of this invention within a memory cell array. 

[Drawing 28] It is the important section plan showing the 2nd example of the method of 
arranging the memory cell of this invention within a memory cell array. 
[Description of Notations] 

1 Semiconductor Substrate 

2 Field Oxide Film 
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3 It is Well P Molds. 

4 It is Well N Molds. 

5 Active Region 

6 Active Region 

5 7 N-type-Semiconductor Field (Source Field, Drain Field) 

8 Gate Oxide Film 

9 Gate Electrode 

10 N-type-Semiconductor Field (Source Field, Drain Field) 
11a Gate electrode 

10 11b Gate electrode 

12 P Type Semiconductor Field (Source Field, Drain Field) 

13 Silicon Nitride Film 

14 Sidewall Spacer 

1 5 Layer Insulation Film 
15 16A Supply voltage line 

1 6B Reference voltage line 
1 6C Pad layer 
17 Layer Insulation Film 
20-29 Contact hole 
20 30 31 Through hole 

40 Isolation Slot 

41 Silicon-Oxide Film 
50 51 Contact hole 

52 W Plug (Partial Wiring) 
25 53 Silicon Nitride Film 
100 Center Line 
200 Center Line 
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300 Center Line 
400 Center Line 
DL Data line 
/DL Data line 
5 INV1 and INV2 CMOS inverter 
L2 Partial wiring 
MC Memory cell 
Qd1 MISFET for a drive 
Qd2 MISFET for a drive 
10 Qp1 MISFET for loads 
Qp2 MISFET for loads 
Qt1 MISFET for a transfer 
Qt2 MISFET for a transfer 
WL Word line 
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(57) [gift] 

[SB] ^fCMOSlSRAMC^t'JtM'fX 

6 @®M I S FETT^tU -fe;V£#tfi)t 
LfextCMOSSSRAMfCfe^T. nft*;HM 
ISFET dEj£fliMI SFETQt,,Qt, *5«fctflB 
lfMISFETQd,,Qcl, ) ©fe&fD'f'biSSl (3 0 
0) ^^=EU±)VUC<Dt^<Dfp.bm (10 0) .tOfe 
felWcrSU untC#oTKftflMISFETQd, 

©y-h«si i b^fetiic-r^'r. p^-v^jw 

SM ISFET (MfflMISFETQp,,Qp, ) © 
fc&©*P<klS! (4 0 0) S^t'JtMCOStOW 
£ (4 0 0) J;0t>*#Jt*-f 6b, CltllC^oTAWffl 
MI SFETQpi ©^r-h«Sl 1 a£:frffl8l;rf6 

■r. 




1 

2«ftffiMISFET, ftl. ft2Hfcj£fflMI SFET 
*5<J:tfftl. ^2MfMI SFETtCJc-oT^^EU-t 
f&fEft 1 IgftfflM ISFET, fftEft 1 
fEltfflM I S F E Ti5«ktftffiEft 1 fe^ffflM ISFET 
t. ltrfE^2S«lffiM I S FET, t&IEft 2|EayBM I 
SFET45<k^KfE^2^WfflMI SFETtA» 

tt£SRAM£WTS¥£^«iaB&gE©T;&oT. 
Gftl. «2BlfflMI SFETOStCf-bltt. ft 

TfigLT^D, ftiEftl, »2S«fMISFETO 
fefr©*NDft«, ftiE;* ^ U -fe^©^©* J: D t> 
^©fifcWftHc-rtlT&fi LTU-S H £ £#ft if -5 ¥ 

m#mmm»mm. 

2W«MISFET. ftl, m2&mmMI SFET 
«2fifIMISFETI:ioT>t ; EiJt 

;i^«jdcSti, ffrKft i KftfflM isfet, wieft 1 

&i£fl?MI SFET^i^SfrE^lft^MI SFET 
<t, l!lEl2IiIMISFETv f&iSft2<£aUBMI 
SFET45«k^|fri2^2ft^fflMI SFETttftftfE* 

^ U -t ;p©£;fr © *tj^T#ft-r * J: 3 fcffift S 
nfcsRAM*^**»fMwwa»6«T*oT» «r 

5231 1 HffifflM I S F E T«D4>jb*tt. jfJfEft 1 ftftft 
M I S FET©ifib»J:_t)'b«tB»rtir*JB2WBfli* 
J:^!2MfflMI SFETftKifi^-S^KKftS 

ft, ifriE^2ffi»fflMi sFET©tp,c>«s«. «(rieft2 
itffif/BM I S F ET©(p/t>fii D fcttnEttfa-r-sft 1 ft : 

m&k 3 ] mum i 2 s.tt<D*£&{*mm®i& 
tBTiBot, wimm&mmM i s fet^o^k 
0 1 nisrmM i s f e t \z$zM.<Dm i y- m 
mmimmmui sFEToy-Mssigt^i 
ft* ttrffift i Mffimu i s f ET©y — h«ffi£ft* 

•T-5ft2ft*feJ:tfftEft2ftftjaMI SFETOH1/ 

•f >ft*tK:s&-r *ft 3 ft*a> s tt o „ weft 2 mm 

mUl SFETi5«tZ/i9|S^2ft^MI SFETtC* 4 
ffi©ft2y-hftfttt, t&iEft2fti!jffiMI SFET© 
y- hmSS-ftfiJcT-Sft 1 ft*. ftiEft 2 MfMI S 
F E T©yr->««.*««r *ft 2 ft«*«tOC|jHB^ 1 
ftftttMI SFET©HW>ft«±fc»afr*JB3ft 

*a>efc9. i«riB^iy-h«ffi^ c kaci9E^2y-h 
Hffi©^n-en©iiriE^ 1 ft*, weft 2 ft«*5«ktfft 

I2ft3ft*tt. ftY3=ft©/^— >TK7^ h£ftT 

[§s*3S4] mm. 2 3 £*©¥*&&* 

BftftftTftoT. ftBftl. ft2«ftftMI SFET 5C 
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2 

#»ft*ftfcpft*XJ|,©jSttft*fc. ftEftl. £2 
JtftftM I S F E T*«»«*ti& n ft#X^©fitt|[* 
t tt. ttE¥ftl^£©£ft icftft £ftfcft?£|B* fc 
.koTSWr^ftSftTU-S £ £^#M£-T-5¥#^ 

5 ] masm. 1 ~ 4 © ^Tnfr—mzfflfcG) * 
mtommm&mm-v&^T. mmm 1 mwjmu isfe 

T*itfftEftiA«ffl|MI SFETt*a©^iy- 
hSffit. ftTEft2ftS)fl§M I SFET*3j;aCKrje^2 

#ftft*«©£flff±fc»ftSft;fcft 1 ®e©^«M{Cct 
oTMSn, IJE^lilfMI SFETOHH> 
ft*. ftiEft 1 ft#JBM I S FET© Hl/-f >ft*£ «k 

tfi(r!B352 y- h«s<&«^wics^-r^^ 1 mmmm 

t. ftfEft 2 ftRfflM I S F E T © K K >ft* ftflB 
ft 2 ft#/BM ISFETOHK >ft«tt3 £tffflE& 1 
y-h*S*ft&WKft«-r*ft2^BfEttitt, ggg 

ft i ms<ommm<D±mizmm^nitm2 mmomnm 
icioTiiiS^n, itrisft 1 mmmmv-i®mt. «ria 

20 H8MMI SFET©Fl^>ft*©_k«fcftjfc3 
ftfcftl3>^ ^-^©ftftiOfc^ffeftfcEfiS 
ft, i&lBft 1 MffiJSM ISFE T© 

ft*©-hg&*3 e fctfli(r£ft2y- h«ffi©Jig|5{cg?oT9g 
fiK$nfcft2 n>&>7 KjJn— ;p©38gB«fc 0 1) ^^ftJciB 
ftsn. S9Eft2«3fiEft©- ftff«. KriEft2ffiiiffi 

MISFETOFW >ft«© JhSP*5«ktX|frffift 1 f- 
hKM<D±mzm-DTMl$.2nftfH3Zl>$rS7 h^-Jl 
©SS^«t»5fe«P*fttcEg$tl, fifl5ft2A^fflMIS 
FETOHK >ffi«©±g|5{C^fi)t$nfeft 43>J^ 

[ft^JR 6 ] ftjfcE l ~5 ©ViTtl*^— fltc|Hft©# 
#^ftftlilftS«T»tDT, ttCjt'Ey-feJL'©££©fi 
tt. WIEft 1 ft»fflM I S F E T©y— K«g*«ki;-?- 

^z^i3^i\zm^t^^^)±.)V(omhmui sfe 

TWy-hftgO^n&Si, ftEft2||ftftMISF 

ET©y- bmms£Tf*nizZitt$nzm&-rz>**: 

U-fe;U©ftftftM I SFET©y- hftffi©^ffi<4S£ 
©W©ft«tD=£)/jN$<^^J:-5(cft^$n, HE^%U 

[if *S 7 ] ft^qf i ~ 6 ©ViTti^— «tcffift©# 
#^*8c@KSgT*o T. tlrlEft 1 ^ftfflM ISFE 
T:fc«ktf|*gEft 1 ^ffiM I S F E T{C*ffi©ft 1 f— 
Vmm.iL. S9IHft2ft«ifflMI SFET*J;aCMIEft2 
MMM I S FETfc*i©i2y-hSailt Ktgg 
¥^S«©±M±C^$nfcft 1 @B©^«ft(c«t 
oTft/&£*l, SfrEft 1 StftfflM I SFET©H W> 
ft*> WCft 1 ftffi/BM ISFETCKK >ft**J«k 

tffteft 2 y- h«a^«^B«j{cM^-r-5ft 1 ^^fgBft 
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«. -i&mmm'm 1 mmmu isfet©hw>i 
OLv>±.mzw&\,. nmmmmm 1 isfe 

T<D H >S«©±gM3<fctfftfEI8 2 y- h«®£>± 

$nfc^2®gO^«HcJ:oT«fiE$n. t&ESfS2ffi 
■WBM ISFETOFK t&E^ 2 ftffifflM I 
S FET© H >««43 .fctft&Efl 1 f— h«g£« 

^.wtc^-r-s^2^BiTE«i«. -mmmmimm 

IMISFETCHK >«W^<^±S5«-Sffib. ftfiSSBB 
*t|trE^2^#fflMI SFET©F^--r>gl«©±8B*i 10 
«fctf|frEf§ i y- h«ffio±gPfc^^TM«-rs^ 2 n 
h*-;KD|*3gStCJg|SSn^2BS©#«K[{C 

i^tisitsn. tfrEfsi. i2iifflMisFET© 

ot, t&Ef82Bg©£«£<tlitrElg3BB<D95«Jgi 20 
Bo 

9 ] »#js i ~ 8 ©^-ma*— jske^cd^ 
LA^->TEg$n. mffi&T-f&om&Jjfaiz 

SB. 

[si#jb i o ] m&m i ~8 ovi-rn^— «tciEit© 
Bsnfcjg&Boiwie^ u-t;na> -7- h»©®«e^ 

1 1 1 B#JK i ~ 1 0 OVifn^— 
©^^flcmig@g&SfiT*oT, t&Efg 1 JWfffflM I S 40 
F E T £fe&#|n] {CiSHgE-T -5 * * U -feJKDft^fffl M I s 
FETiCfflCJBMfcStl^:^* WEISS 
ISftfflMI SFET£.tcttm\zm&?Z **:V±)V 
(DmWiMMl SFETtcDK{c^fiK$nsn>5'^ 
-JUcfcOfc, |ffE»|6l-rs^2K»ffl^«t^2ft^ 
MI SFETfl!llcjS<^-5J:5irffiB$ti, t&ESS2ffi 
MMi SFETt&^iRUcPj^-r-s^^U-fe^roffi 
i&fflM i sFETtcDratc^$ns3>^^ h*— )v 

tt, ttrESfl 2 JlffifflM I S F E T £-&M?5mm%iTZ> 
^^'JtJKOftffflMI SFETtOHicM^nSH 50 
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h*-^«krjfc. ttrE^-rs^lffiiSffliJ.k^ 
IgiftffifflM I SFET<RIKi)ff<&£J:'p{cE«$7U 

mam 1 2 ] ¥##s«©±®<z> P §!>}x;kc^/s: 

*nfc*l, ^2KilMI SFET^tffffl. g2 
gifMI SFET^e^^4<@CDn^^^;i/S!MI S 
FETi, firE¥©#a«©£ffi<0nS?x;M:M3 
*l&ffll> «2MIMI SFETa><=>fc£2»Dp:P 
^*;US!MI S FETtfCioT^^U-tJU^fig? 
n. fiEilBlffiMISFET. a&ES&lHEi&BM I 
S F E Ti5«t«E^ 1 MIBM I S F E T t, f&£fg 
2gtfflMI SFET, 1trEK§2$£i2£fflMI SFET& 

«t ummm 2 isfet £**grE* ^ >j -tuKz> 

iOnft^jl/SMI SFETCDfe^CD^DISfi. WE 
U WE2^©p3 i **;i'SMI SFETOt*©f-5 

WE* * u -fe;u©fcfr©«p>L-«i«fc 0 t)2E^©^ 
T> (a) l(fE¥#^*«©3Ei5-hJc««Lfe^l«e 
AMI SFET*«k^|tfE^l^#fflMI SFET« 

jico^ 1 y- bwmt, aamrn 2 mmmu isfet* 
«t zfmmm 2 a^jbm isfet ic#ii<z>sg 2 y- h« 
@ <t> wehs 1 teai^M isfe Ti>«ktfiitrES& 2 tem 

AMI SFETlC*jl(D^3y-h«ffii*^-r*X 

(b) i«fE^iBe©^aig©±sp^*«Lfc^i 

BW^^^xy^^^-rs^itckoT, KrE^iy 
- hS®©Ji8M3«fctfliirESfi 2 KldfflM I S F E TO) H 

v. mmm 2 y- h««©jia5i5«t^E^ 1 awhm 

I S FETO H V-i >f8&<D±3$>lZ&%>sg2 ^ h 
*-)V*M?*JM> (c) l»E^ 1 BM«fei(tJKSx 
■yf/mitWoT, tfEillflffiMI SFE 
TO>YV^>WiL<D±mzmZ^>^i> h*-JW€r»fiR 
S9E^l^»fflMI SFET©V-X«l«©_haHC 
fg43>^^ h^-;P*^b. I9E^ 2 W&WifflM I S 
FET©y-X««0±^t^5 3>^i7 
fiKL. ttrE^2^WfflMI SFETOHW >M«©Ji 
9l;S6 3>^^h*-J^ML. iftESf§2A*5r/8M 

I S F E TOV-Xl«©±Sl:^ 7 n >^ h*-)V 

zMf&h. mm&i&ftmM 1 sfetov-xmo 

MI SFETOKW>i«®±a5l;^9a>^i' 
-;PS:^fi!cL, iftE^2!£eiffiMI SFETCHH> 

(d) itrE^lBWi!ifei&Jie©_hgl5{Clt«tfc^2BSO 

m-mmz^y^>if?z>z\t\zj:?T. —tsmmmm 
3a>?p h^-ji^rnvxtum^immmMi sfe 
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2?>?i7h vxmm 2y-h mm&£zf 
mmm 1 &nmM i s f e t© f w >M*si«^wic 

J£^£ft-5lfSl^;7rEiBI£®fijiU -3gg&AtjjffE5S 1 n 

m2mmmui sfetchk >ffl$.t.m$m\zmfc 
s ft, ffimsssmciB 6 n $ v *-)v*m. i^Titria 

m 2 ft^fflM ISFETOKK >««iS^WlcSE«t 

^ h^-^ffiUTfi&EfSllgftJBMI SFET©V— 10 

flSSSg&atii&ESB 5 zi 
h*-;i'*SDTKrffim2SBttfflMI SFETOV-7 

I SFET©V-Xj£#<h«MWK8i&$ft, ffijftftP 

S F E TOV-^*«t«(tWlc»ttSn*«H«£E«l 
fc»j*U tfrGJf59=i>^jr hjfc— ;Hfc»UTtW9Bi 
SitfflM ISFETOKW >ffi«iS^WtC^sn 
5^1A^Ki*MU MEJIll 0 3>£r?h*—;i, 20 
£aCTttEft2£&JBMI SFETOKW>I«t 

(e) imm 2 mm <oi»nm<D±&K.mmvit& 2 mm 

lo±»i:l i x^*— *ejn*u SfrESiS 2 /t y p 

m<o±mzm2xjv— ;n£jgj«-r-5ig. (n #r 
ess 2 ®w«fegaeo±a5ic*isLfc^ 3igo«%i$ 

mcxtssmm 1 /t* HBt*^fi«»c»«3ns=B«rtt^ 
— ?m<D— jj&B&.v. tamm2 7s)v— ^sict 30 
mem 2 ^ 9 p ji t vsitt ic&g? $ ft * tfrEffiffitt^- 

m&m 1 3 ] m&k 1 2 EH©##^»iBiaise 

©SifcfrSsTifcoT, MEHSl*5«fctflg2 3>^ P* 
-;i/£7E2)i!EL*:|g. itrEfS3~8?l on>** h*-;p 

#smmi**zfm2 3>?ph*-)),' 

Z. £ £T5¥##J&»lHJE&gg©§Sit 

40 

1 4 ] m&m 1 2 c*®¥«ttAHnsttiHi 

i43>^^ h*-;PiJJ;aftaE^8n>^^ h*— ju 

zmmm 1 y— pgata-rut ^777^ >-zmj& 
-;i'*iWES7 3>3'i' h*-;u*KrE^2y-K 

? P «fctff&E£ll 03>^^ h*-;P£KrEf 

3y-h«g(c^bT-k;P7y7-f> Tj£jrr -5 z.£& 

mk±?z**mm®iti&m<Dmmxm. 50 



[it«i5i ¥3s#»«©±m©pi^x;m;:^j£ 

3n?c«l, S2|!1IMI SFEmtfJBl, g2 
IB&BJMI S FETfr*>f3:Z>4m<On?**)l>MMl S 
FETt. tfTE¥^#:S1£©3EM©ng!r7x;HC^j£3 
tltzmi. SFET^Si^-52ffi©p5 L 
t^UMI S FETtfCt^T^^iJ-k^^J 
ft, SfrEIB 1 KWffiM ISFET. UE35 1 KSifflM I 
SFET&itffirESffl AffiJBMI SFETt, USEM 
2I1IMI SFET> t(fEM2te^MI SFET* 
£Zfw!ffiMi2M.ffimM I S FETtaif&E^'J-fe^© 

fOnft^UMI S FET©fefc©ttJ,kjjgte, gfffi 

U UE2S©p5 1 'V^-;WMM I SFETOS*©^ 
t&E;<^yi:;P©fe&©^ki&<fcDfcfefr©te^ 

T. (a) KrE###»«©=feffiJ:(c^iHg©^J» 
**«U ^V^TttrE^lBB©#®^©±S15{c^l«fe 
H«£i#*SL#:&, f&EJglilfifi^Nktfl&EI&lf B 

MMISFET*5j:^iSilMIMI SFET1C 
#l0^iy-htfii. fftlRfH 2 KlbffiM ISFET 
*5<k tfMESS 2 Allfffl M I S F E T JC&ffi©^ 2 *f- h 
nmt, KTE^lteSlfflM I SFET*«trXttTE^2|E 
StfflMI SFET{^il0^3^-h«gt*^r-5 

i@, (b) ltrE^iy-h«a©jiaj©itrEMii^ 

JK©— aPfcx^^-r-SdiCJ^T, ME^iy- 

H«ai©-g|5*®mb. ttrE^2y-h«@cDjigpc9t9 

E^l«fe«*Jii©-a|5SXy5 i >^'r-5.C:<»:fC«t-DT, til 

mm2¥-bnm<o— sp*sm-r«xs, <c> 
2 *fe«ti»©±a5icifrE^ 2 tmmt\i3iy7>{fim& 

T>if<DX b y r\ \zm V»T, -«W«tMrEifl 1 SSfWBM 
ISFETOHW >«^©±§|5{tjffittL, ffiSSSJ^ 
E#l 1 A^fflM ISFETCHK >^«©±aP*J<t^ 

itrEm 2 y- h «a©±si5{cffi«t-s^ 1 -saau 
**KrE^ 2 m»mu isfet©hh >mm<D±m\z 

mtEL, im&Wtb&M 2 tkWfiM ISFETCDKW 

>m&<D±m$$ zztmmm 1 y- h€a©±gp{cjgfir 

*^2M«. tfTE^lffiSlMMI SFET©y-^®J® 
©±gl5©^ 3 ««, gTE^ 2 K»«M I S F E T© V- 
X««t©±gP©^ 4 i(TE^ 2 fi^ffflM ISFET 

<Dv-xmm<D±m<D$s 5 ItTEM 1 ifMM I S 

FET©y-7.^«©Jia5©m6S^ WE^lteaiffl 
MISFET0HW >*g#©±g&©fg 7 J;at|tr 
EKI2$Sj2LB!M I SFET©KK>®«o±gB0!)^8 

^«E©itrE^3«fei&M*x.y5 i >y-r-5is, (d) m 
mm 1 ~m 8 ssc©t&E3i? 2 ife&K^x ^ > y-r -s z. 
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<£u wimm 2 mmzm 2 zi>?z h u 
4m®.izm s n # h ;i/£JE2ja: u tfrES! 5 

*-;i/*^-T^Xg. (e) SuE###S«©£S0-fc 

\zm2ms<Dmnm&mmhfc&. $smfg3timm<D±. 
tci«rfa^ 1 mmmu isfetchk >mm. 

1 £#J8M ISFETOHW >^£:fe<J:tft&ES8 2 y 
ESfl 23>^i»h ^©rtg&Jcf&EMS 2 KlbJBM I S 

fetckw>««. tamm 2 fktamMisFETO) 

T*3S2SJ5rE*§i£«*j£U tuES84. ??§543cl:U3B7 

(f) |frE¥^#*«©£®-tl-fB3»g©#«BI 20 
£Jt«Lfc», WE^3SSCD#«KSrX^^>y-rS 
CtlcioT. -ag6&jW§&Ef84Z!>^ r-*-;i/£iI 
DTt&Efl IffiftfflM I S F ET<DV— X««Et«StM 

Tffil2gAfM I SFETOV— xm«im^WtC 
J&l££ns**iS«ffiBS£JfiM£U — S8g&#itESI 7 n > 
^^h^-;p*iiUX|ffE^2ft#fflMI S FETOV 

-xmmtm^mz&m-sn. m^m^sim 8a>? 
? h^-jv^mcxWimmiMmmui sfetov- 
xmmiim.is.miz&m-znznMmizm&Btfii'. we 30 
M9^>*z hfr-^zmc-cmmmitemiMi sf 

ETOHH >M*tl«MC^Sn5f 1 f\y VM 
tuE^l 0 3>^ h*— ;U£aCTiuESB 

2tejHfflM 1 sFET©Hwxwdt*iswK:sa»a 
n^«2/v> Fes^-rsxe, (g) tuE¥##s 

jc«koT. i&esi 1 }*m<D±mzm 1 

*»i*u me* 2 sty Hio±a!ci2x;i'-*-;i/ 

*f6tt5Ig> (h) UuE¥##««©±W-tK:lft« 
ttESg l /UI/-*-;P£SCTt(rEf£ l Fgi:«IK 

2x;P-^-;W*atTt9E^2/1>y HBtm^wicgs 
^^n-5WEffi*tt^-^il90<fe*^^fi!c-rsx@. * 

[0 0 0 1] 

«*5±y:^©SJjSSIg{CML. 4#tC, 61©MISFE 
T (Metal Insulator Semiconductor Field Effect Tran 50 
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sistor) Sftot^^'JtMMLfc^CMOSrt 
omplementary Metal Oxide Semiconductor) iSRAM 
(Static Random Access Memory) -S^&te^ltH] 

&mmiztm vTm%ifc&ffiizm?z 

[0 0 0 2] 

yS'-a^UCIi. 6ffiCDM I SFET^T^t'J 

£ L ;t5S£ C M O S 1! S R A M*^ t L 
£;ftT^-5. i0lffl^CMOSISRAMItOt>T 
«. fll*.tf#H¥9 " 1 2 9 7 5 3-^&?g. #M¥9 - 
5 544 0ffii, #W¥9-3 6 2 5 2 #&|gfc <!: it 
ElStf&S. 

[0 0 0 3] iffi^tCMOSSSRAMIl -ttOffi 

ffil&ffiMI SFET\ 2iOfiflMISFETU<);^ 
2^1©teSlfflMI S FETftiO^^tlTV^. S» 
IMI SFET*3«ktf$E@y8MI SFETBnftW 
M-CMtfLZn. effflMISFETBpft^HT« 

[0 0 0 4] ^^U-fe^S^TS-hEefflCM I S F 
ET©9*. IliifflMI SFETMVIlMffi 
MISFETH Sgl CMOS-f>/W*isiU H§ 
26K1OTMI SFET*<tiy;f2MWI SFET 

l2CMOS-f>/'5-^«»JfiLT^5. ZLtl*>— 
JtCCMOS-f >A-^©«SOAttl*S3^ (#«y- 
H) tt. -«©Jij?rEi££^LT3£ilS!f£rU l b*y h 

»^*E1S-r-51f«S«a5tLTCD7'J ?77D.;7 

[0 0 0 5] ±E7 U «/ ^7 D y yiilK©— 77©Atti77 
SS^«, ^ltejU^MI SFET©V-X««lC^iK^ 
n> *t&7j©AHJ77*8^tt, ^2teitfflM I SFETOV 
-XMStC&i&SnTH-S. ^ll|ESi«MI SFETO 

n. m 2 ISFET0FK >ffl««ffl«e5 I 

m i s f ETw^n^noy- h«ffitctt"7- 

^<D'7-H«t s koT^l*SJ:^2!eeifflM 
I S FET©#1, #mWi>mW-2n2>J:5\ZtfoX^ 

[0 0 0 6] n^^*;i/ST«fi!t$n^l*5«kt/^2 
MMI SFETt^liJ«i:^2teS^M I SFE 

TWESnfcil*,t^2ftffMMI SFETH n 
S^X^Offi-ftS^fc^SttTV^. 

[0 0 0 7] IG^ieilMI SFET*5«fctf|glA. 
ffflMlSFETd pS^XJl/tn^XjUtJC^-D 

fetofh >mme>±mzmtETz>fti&&i!>wtfLZ 
nt^s. n«tc. i2iiiaMi sFEmy^2 



9 

■o TmmmzmiE-rzxmom 2 y- hmm&m lt* 
nxv^„ rut)*,. jgii5<ktfff§2y-h«g<D-5-ti 

[0 0 0 8] 

WB£n£±E5S£CMOS§!SRAMte, ±®M1t 10 
tO 0 0 9] L*>U fly?©*TE'J-fe;P©W7<^ h 

otvxh. iiiMvitmimmmM i s fetm^s 

lftffiffiMI SFETIC*ii©^iy-hf|ffit. ^ 2 
KttfflM I S F E T£ Jctflg 2 t^IM I S F E T 
ffi0^2y-h«aiO^^-XO«/Jxffi (7*hUV 
^7 7^©«P«|®#T»l*S*/Js^-ft) «t«m^Q, 20 

[0 0 10] #5£gi!©gfi<)tt, ^CMOSSSRAM 
©^ 'J -feJHM- Ig/jN-r-S £ £ ©T#-£&fi5£}l# 

[0 0 11] #f£W©i&E&£OCK:^©fte©gfi<]<*:$Tg! 
[0 0 12] 

[Ka^^fSfcJ&o^lS:] ^KfcisHTW^sns 30 

&w<D5?>. KmHtLhaammzmwrtus. £tf© 
[ooi3] (l) *&m<D*m#mm®i&mmi*. * 

m#&1R<D£W\ZMtfLi£tlfiim 1 . $2 glIM I S F 
ET, mi, ff2fcj|yBMI SFET&itffgl. |g2 
ftffiJHMI SFETJCtoT^^EU-fe^ifllfiRSn. ttr 
E^lKlbfflMI SFET. KrESf§l£i&BMI SFE 

T*«ttxt(riB^ i nmmu i s f e t t, t&ESg 2 mm 

MM I SFET, U^24i3lfflMI SFET*5j;tfli& 
Etff 2 fiffiJBM I S F E T tifitbm* =t >J -fe;P©fefr© 40 

ET©fe&©tp<C>i8ilte. ItfE^^E'J-fe^CD^CDtpijj'iK 

«t 0 htc&vf&xmiz-rnT&w itus. 

[0014] ( 2 ) *fg9i©¥g#m*[Elg&&B©©)t 
2f8itt. WE (1) ®¥##*«HlKSac!>SSiS^j£T 

<ommm£^y^>if?z>z\£izj:^T. mmmimm 50 
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mUl SFET*5cktXB5E^lft^ffiMI SFETE* 
l©*iy-Mffit, «[E«2I1IMISFET* 
«kO c ltrE^2fi^ffflMI SFETfC*jlCD^2y-h« 
ffit, IfrEKf 1 fegyBM I SFET:fcJ;tff&Effl2£SI 
MM I SFET^®CD^3^-h«StSr^-r-oX 

s> (b> ttEmsi©#«i»©±a&fcift«Lfcgi 

-h«ffi©±gp^J:^l9C^2ffii!ifflMI S FETCH 

U WEJg2y-F«S©±ffi*3j;tfiifrEI6lftafflM 
I SFETCD H W>#W£©±g|H;:!S£Sf§2n>^ h 
*-**»j«T*IS» (c) f&EJS i JHW*6jgU«£x 
•>^>^-r-5J:itJ;oT, ME^lEilMISFE 
T©F W >£W&©_kS|HcSg3:3>^ 
U HfS^lRftlM I SFETOV- XM^O-hSUc 
%4=i>?t7 h*-)V&BtfiL. KrE^2ffi»MMI S 
F E T© V-XflW© _hBfcJB 5ZJ>*i?h 

tfcv. wsmm2MffimMi sfetokw^oi 

a&KSg6n>:$^h*-;p£^u ffrEffS 2 JUSffflM 
I SFET©y-X««©±a5tc^7n>^^h^-ji, 
£J£l£U f&ESfS 1 MmmU I S F ET©y-^«o 
JiSBKIgSn^* h*-;i,*»ftu f&ESfUIEilfli 
MI SFET©FWf >#C«©-h«5{CfS?9n>^ f.* 

-ji&bi&v, $imm2mmmMi sfet©kh> 

«i#©-kg&tc|g l 0 3^? N*-;l/£^tfrr-5Xg, 

(d) WE^i^raiieiBag©±aj(c±iistLfc^2eg© 
2 >^ ^ h *-;nfc»&TiwBis 2 y- h «ttf 

f*ES& 1 ^ffifllM ISFETCFK >««t«^«tc: 

!2gl^MI SFET©KW>Mit^ll:Ii 
<fe^8^WE^6n>^^ h^-Jl/^aiUTWE 

m 2 A#fflM 1 s f e t© f k >m®£n%.(wzm& 

^h*-;i/*jii;TKrE^iK»fflMi sfetov- 
xm&tm%.fwzmmisn. tmmmmmszi^f? 

h*-*$IUTK[E^2H«MI SFETOV-7 

1 .s f e T.oy-^««t«»wic»tt*n, te^asd* 
we^ s n >^ ? h x-KtmcTtamm 1 fi^M 1 
sfe T<Dv~xmmtm^mtzmm^ti^m.mmz^ 

fiifMI SFETOKK>S«tt^|;i^n 
Sr»i;TiaE^2$EjilfflMI SFETOKK>«ISi 
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(e) nuni%2Bomwme>±mzmmLfr&2mmi& 

0±3i:IiX*-*-J^ML, t5C^2/t>>KH 

o±gp{^2 7.ji/-*-;p*^(«-r-5ig. (f) KriB 
gg 2 Bra«fe»js®±a5tc«« 3 m a o®iksz 

^©-tjsmu Krf5^2x^-*-;u&aUTW 

ffi7j£M1-£Ig. 10 
[0 0 15] ±Etft¥RCJ:ntf. |glffi»ffiM I S 
F E T*i J:tfJB 1 JMTJBM I S F E T tC*ffi©^ 1 
hSfili:. $2I»fflMI SFET*.ktflB2|MM!M 

i sFETtc*a©^2y— mtw^- x©g/h 

[0 0 16] 

mm<Dm&<D&Ml BIT, *9£H0*tt®«ffeBiB 
5fcat>©£0K::fcV>T|ig— ©tKtg£*-f £ fc©te|ig— © 

mnzmi. -t©i*DjiL©RW4**"r*. 

[0017] (Hl®f$ l ) Hitt. #Hi6©^Si© 

SRAMCO^^'J-fe^^-r^flfiBKHTffeS. BS© 

(f-^SDL, ^-^iB/ (A*-) DL) hU-Vm 
WL t <Z>£lfe&fc:EB3tt.- — ^©ttf&JBM ISFET 
Qd,.Qd, . -MOft#IMISFETQp,,Qp. 
fe«fclK-^©eSlfflMI SFETQt,,Qt, K£D* 
tfStlTW. ■•«MISFETQd ) ,Qd, *J:tf 30 
fcSLHIM I SFETQt,, Qt, ftnft^iMIS 
FETTiJSSn. ft«IMISFETQp,,Qp, tt 
pft^SMI SFETT?fcfi!ES*lTl/»*. 
t>. ZLO^'J-fe^MCtt, 4flOn?t^l48MIS 
FETt2lOp5 1 t*JHMI SFETiSt^ 

[0018] ^^EU-fe;i/Mc*«irirrs±e6ffloM i 

SFETO^, BftffiMISFETQd, ^.ktfAffi 
IMISFETQp, tt, CMOS-T>n-^INV, 
**J*U MMI SFETQd: *±^MfflM I 40 
SFETQpi tt. CMOS-f >K—9 I NV, £«l£ 

ux^s. ;n^ocMoson-^iNv,,i 

NV, ©tBSCAHiTjSSi^ (#«y-HA. B) tt. & 

t? y h ©t#3S£fsirr5tiifgg«8& t lt© 7 >j 
©-^©Aai^s^? (i«y-HA) m^mmui s 

F ETQ 1 1 ©V-X. K U-f >««©— 

SFETQt, CDV-X, H W >ffl$.<D— JjiZ&mt! 50 
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[0019] fegfMISFETQt, ©V-X. F V 
SFETQt, ©V— X. FK>fl*Offi*ttf-^ 
8&©-Sg (MfflMI SFETQp,,Qp, ©#V-X 

mk> \mmms. (v CC ) K&i^sn. «tass dg»/§M 

I SFETQd, ,Qd, ©#V-X^«) tt«*P«E 
(Vss) taEUt*nTV»*. 9.M9.BE (Vcc) tt«AW 
**P«JE (Vss) tt«Ei€JE (Vcc) «t 0 
M«0V (GND) 
[0 0 2 0] ±EBB®flMt££K9rr«&. —77© CM 
OS-fWW I NV, ©#»/-KA>!)til5«fi 

( "h" ) T*-5t#jr«. mmmui s F.ETQd, 

diON»'^:S©T, ^73©CMOS-f >/t— * I NV, 
©#«/-FB#<£«& ( "L" ) fi^T, K 

IfflMISFETQd, tfOFFIC&O. SfSy-FA 

©ie«fi ( "h" ) tmftznz,. -ffcfc-fe, -*toc 

MO S-f >/\*-^ I NV, , I NV, &£3iiie^£-fr7c^ 

[0 0 2 1] $£j£fflM I SFETQ t,,Q t, ©-^-*"H5 
n©y-h«ffitC«>7-H^WLAtg?itt^tl, d©"7- 
HiBWL{CJ:oTteiifflMI SFETQ t,,Q t, ©# 
*#a**fW»$tlS. Tftt)-&, «7-F«WL#i* 
( "H" ) T*S<i:^t«, teSUHMI SFETQ 
t,,Qt, tftONlCfcO, ^^HKtffiffitex-^iK 

(f-^iDL, n-DD ta<«iw<jjcg«-£n-s© 

) ^-^iKDL. /DLCIRtU ^^Uir^MC© 
1*11 <hLT§e*ffl 2*1-5,, 

[0022] y^u-fe;i/MCicltffi*#^tr»c«v *7 

— FiBWL £: "H* «{£l^;k feSUBMI SFETQ 
t,,Qt, SON^IlCLTr-^tDL. /DL©W 
^SS«y-HA. BKggT-5,, ^^U-fe)l/M 
CW^S^^ffl-rtCtt. Hi;<7-F«WL* "H" 

egffiMISFETQt,,Qt, SrONtt 
«JCLT#«/-KA, B©fifS£x-*iB!DL, /D 

[0023] wz. *mm<DMm<D**:>)±)UDM#m 

*«©¥®0) fc«ktfE3 (02©III -Ill'iliJc^^ 
fe#^#:*«©»fffi0) ^fflUTSil?-rs. 02 
(Ctt. ^ ; EU-fe^*«lfiE-r^«-S«Jli^tlf > ©«S» 

[0 0 2 4] ^^u-t^Mc^^-rse^icoMi SF 

ETH WMZmittig,'>>)3>friE>t3.Z>¥&#&&l<Z> 
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»«MI SFETQd,,Qd,*3ct^te2I^MI SFE 
TQ t, , Q t, tt. pM*y3:)l3<Dm&m&S\ZM)$.2 
*U p5"^^ST«fiJc$n^ft^fflMI SFETQp 

[0 0 2 5] — tt&femmMl SFETQt,,Qt 

^« 5 o^M{r^$n^s?ft:-> u n ?> 1( 
hm<m 8 *s «t hKiuR 8 ±t»j«**i&iB i b 

B©nM^*yiv'j3»8| (*fctt***^U3>aii: 
SFETQti.Qt, <T)f— K«g9te, ff^lRj (X# 

^©-tam j: umm\t> gft -> u 3 >m i 3 & <t 

->U3>B|jj>£ > fc.5-y--f K^*— *i 4Kj;o 
[0 0 2 6] -»OBlifflMISFETQd, ) Qd 20 

- MSHfcl8l8 fcjctfy- hSEftl^8±(C^$nfc^ 1 
IiOni!#JgI->'j3>I <S&tt#«JiM > KM) * 
5&5y-htSl la, 1 lbl;<fc!Pifi!iStlTH 
5. ffillMISFETQduQd, ©y— hlfil 1 
a- lib ©.tfifrfe itflUJgtt. ^ft-> ija>ii3^ 

4{C«t-d>TatenTU-5. ffiftfflMISFETQ 30 

d, OKW>jS«E (nl^iWStio) tfeitfflM 
ISFETQt, ©V-X«« (nl^M7) <!: 
tt* *ffl©ffitt«« 5 KJ&£$*U ffit&fliM I S F E T 
Qd, ©Fl"f>** (ni¥*fl:««E10) tfcSlffl 
M ISFETQt, <DV-Xfm, (nS¥##:M«E7) 

10 0 2 7] -»©ftfIMISFETQp,,Qp 

pi¥»#sS(i2 Fwr>ffi«D , s 

tt#Wc 6 cd^dS ic^fiK $ ntzfflt -> U n >«a> 40 
- FBSYtBI 8 « iCJty- hgfftJI 8 ±fc»jfcS*ifcJB 1 
■ SOnS^vUn^ (Sfctt^U^-f HID * 
*>l3.Z>>f— hMM 1 La> lib lc<fc 0 tgj££*iTtA 
5. tfifflMISFETQp, oy-htlllali 
f&IESMOTM I SFETQd, Oy-Mffillat- 

— y-i 4(c«toTa^nTi-^. mmz. ammis 

FETQp, ©y-Mgllbll iElilMIS 
FETQd, ©y-F®ffil i bt-#l;M$n. * 50 
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[0 0 2 8] **y*;i>MC*#Wtr*±E6«©K I 
SFETO±«CI4, BMfcS' , J3>l)l3^6a:-6JBilg 
©■WI6IU(tl 5*^lxT7;i/5 = »>A (Al) 

g2p«BE*6 1 6 B*$«ktf— $t<Drty H116C, 1 6 C 

I [0 0 2 9] ±B-»«»IWE«L, , L, ©513. Aft 
EUL, ©-JB»tt. SM«fegy^l 5Jc^$tlfea> 
^£ h#— ;i/2 0£ffii;-aBf!jfl3M I S FETQd, © 
HK>«« (nl*i#i«i 0) ifc^WK&ftS 
*U «Offi»«MISFETQd, . tffMISFE 

tqp, »c*ai©y-h«ffii i at*5t«fc»asn 

«BfSE^Lx ©ft&SggBtt, JHffl*ftgUgl 
5lr^$nfcn>^^ KtK-;1/2 5 SjlCTAffiflM 
I S FETQp, 0FK>«« (P9¥##i«l 
2) t^Mt-J&^tlTlA-S. Ot0, ffittfliMI S 
FETQd, OHK>l« (nS¥##««l 0. # 

FB) . ftWfflM I S FETQp,OKK>S 
« (Pl*»#««l 2) iScfctfigftflJMI SFETQ 
d, , MffiMISFETQp, fC#a©y— h«Sl 
laOftifmt ^WES&L, S^LTS^tCj&igh* 

[0 0 3 0] flfcfr, ^J3rE«!L, ©-SfiiaSW:, JB|HI«6Cft 
II 5K:j§aSSnfc3>^ h*— ;P2 l^aUTAW 
fflMISFETQp, ©Kl^-r>^« (p^#«:««E 
1 2) i«^B«J{CSiK$n, d^ffil&JBM 1 S FETQ 
d, . fttfflMISFETQp, (C^i®y-hSSl 

i btm%ffnzmm-znT\,*z>. j^fEiKL, © 

)V2 2 SffiUTSiftfflM I S FETQd, ©FH> 
<nM#3S#ffi«l 0) £*&Wfc&ttSnTV> 
"3*0. IRfflMISFETQd, ©HW>«« 
(nS^MlO, HSy-HA) . A^fflMIS 
FETQp, OHH>i« (p9^i#i«l 2) *5 
ilTOfflMISFETQd, . MIMISFETQ 

p, «c*a©y-h*s i i b©^n^n«. mmwrn 

[0 0 3 1] ±E^0fE«SL,,L I tl^UEISJifcJg^ 

^n^«jis«jEits 1 6 a, mmnmmi 6B&±zfAy 
KBi6c. i6c©5*>> mmmBtmi 6ah 

jjsfegygl 5 tl^c 3 >^ ^ 2 7 ^ilUT 

MMMISFETQp, ©V-^«« (pS!#«^ 

«i 2) ti«wi:a«sn, swiifeiB^i 5{c^$ 

n^3>^^ HjJ>-;i,2 6Sii;tm«mi sfet 

qp, ov-x«« (pi^#i«i2) tm^.mz 

^StlTViS. mmBEitel 6Alt ±E3> : S'i7h 
*-;U2 6. 2 7Sli;TftfIMISFETQp l ,Q 
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p, <D&v-xmm (pifs*i«Ei 2) \z®&<Dm 
mmsE cvcc) £&*&-r*. 

[0 0 3 2] SSfiSHfi 16BI1 SMI6l»ei 1 5 fc® 

j5K$n^3>:?^ h*-;p2 3$ii;timmi sf 

ETQd, OV-7l«E(nI¥t*«Sl0) <t«^ 
MfcJMStSfU »fW*fei£«Sll SKi»riE*ti&a>^^h 
*-*2 4 ilCTlMM I S F E TQ d, 07- X 
ft* (nS^i«10) £*flCWK»ttSnTV» 
£>. g*P«JE«il 6Btt. JiE3>^^ h*-^2 3. 
24^ICT6flffiMI SFETQd,,Qdi ®#V— 10 
Xfg« (nf^fi«10) fcmB&0»ip«ffi (Vs 

s) £#*&-r-5. 

[0 0 3 3] -^0/V7HI16C. 16 CCD— ^\t, 
tTfei^MISFETQt, ffll!K>*8 (np 

MISFETQt, OHK>jH« (nlf##«8 

7) tfi^c^nxv^. 

[0 0 34] JilE^3fE«iL, , L, . ttflWEBNl 16 20 
A. g*P«JE8! 1 6 B$$J:W*y Kil6C« 16CO 
±.mz\t. Wtitzs 'J 3 6 fc* JS 2 ■ B ©*4NxT 

l. /DLit jmwewii.7ji*ff*WK*srr*w 

tt, Jf Wl&ga® 1 7 lC^SnfcXJl—^-JP3 0 Srffl 

ux/t-v KB i 6 c't*»WKjM(tan, s stciKrien 

h*— ^2 8*aCTteSlffiM I SFETQt, 
CDV-X, HK>S8 (nl^t«7) O-^t 30 

F^«Ki 7tcj£fdc2*ifcx;P-jfc-;i/3 i*iut;i 

h*-;P2 9£Si;-C<£3yBM I S FETQ t, COV— 
[0 0 3 5] JiEffiMtt^-^ilS (f-i-lDL. /D 

mmmti. «^&577-f v ->^- -> a >m*^ 
ttsnxt^sftt. -^o0^«#BS-r5. 40 

[0 0 3 6] @4tt. ±EUfc^ ; EU-fe;i'MCCO^gP 
#©5*i> pI^IJl'3 ©ftttlt 5 t ni^IjH © 
1£&m&6 £\Zj&fiC2ntz6®<DM I SFET*5«ktf3 
>*^h*-^2 0~2 9<D&U-iTVh&iF:T¥m# 
««1©¥M0T*£. 

[0 0 3 7] H*©^TH&n&«Jg<Z>fl(*tt. 
'JtMC HH^CD^M^Sr^LTU-S. £©*^EU 
■fe;i/M K^T «fc 5 £ J§ D ig wt — >T ffiBT 
SC&CAD. &ig-T-502 3 (A) ~ (C) IC^TJ: 



1 #W2 000-36542 

16 

(10 0) TST-SgiiKWu £©ffi*S©fe& (ff^T 
fa) CDfpibilS^bT^O. dO^'kitS (10 0) ©2E 
$JSB#©ig»LM, fp-DiS (10 0) ©:frffi!|gB#© 

= LM| ) . TfS.t>t>, ff^iC^ltS^^r'J-fe^MC 
©d5*r£l«©*ILtt. 2XLM, =2XLM, =LM, 
+ LM, tte-S. 

[0 0 3 8] ±f£fp^ (10 0) ©feiBlgfcftiCW:, £ 
jtfflMI SFETQt, » EMMI SFETQd, * 
•tCXft^fflMI SFETQp, *#JSP^»C 
fcMB&ffiMI SFETQ t, , IlfflMISFETQd 
, ^ilXMIMISFETQp, 

[0 0 3 9] (2 0 0) TS-r-J&m8itt* 

x;P3 tnS?x;P4£<Dit5S^£3SLT£D, 

(2 0 0) ©±#J8B#fc4ffl©n9 1 r*;i/g!M.l S 
FET (eiMMISFETQt,,Qt, &&ZmMm 
MI SFETQd,, Qd 2 ) tf<B2@S*l, TflHSP^iC 2 
i®pft*;HMISFET (AffifliM I SFETQ 
P,,Qp< ) a*EB£ftTt>£„ 

[0 0 4 0] %m (3 0 0) TwT—jftftNlHU 4<I© 
nft^SMISFET I S FETQ t, , 

Qt, *5«fcIfl&l!)fflM I SFETQd,, Qd, ) ©fefr 
(fr#l*l) ©tf'bSSL ^ftfc^^U-fe^MC ©*<£>& 
(10 0) ©feffl!lS»4)-icE«$rifc2^CDn5 L r^Jl'S 
MISFET (KSIMISFETQt, *5«fcC/ffiftffl 
MI SFETQd, ) t*fld^{cEB$nfe51B©n 
ft^HMISFET ((ESIMISFETQt, 43 
•tlWSBJftflJM I SFETQd, ) £©tp -bitwl/W 

[0 0 4 1] fr^ftlC^T, (3 0 0) iffift 

MM I SFETQd, CQ^kSSCn, £©2§S£L n 
, tt. *H>* (3 0 0) illlMISFETQd, © 

(Ln, =Ln, ) . I^T, ffifWM I SFETQd 
,,Qd, ©ep&lfcCn, . Cn, -^-fr-en^-v 
fi© 1 /2 0firor£?**JI/M2rfflCKCT«{taftK£ 
5SLTV>-5o ff*fSj{r*51/iT, tp'il^ (3 0 0) 

tteSfflMISFETQt, ©tp^i^Ct, tOffifKL 
t, tt. f'L>ilS (3 0 0) tfellMISFETQt, 

(L t, =Lt, ) . iCT. teS&fflM I SFETQ t 
,,Qt : <Dtf<L"iKC t, ,Ct, tt> -^n^tl^-V^l/ 
fi© 1 / 2 ©ii^f^^^^^fi^lSltCjgft-r^igJBiS* 

[0 0 4 2] (4 0 0) T^-T-^a®«. 2<@CD 

pft^JUMISFET (ttffiMISFETQp,, 
Qp, ) (?T^) C9t>£>i8iL t^fct^tUt 

;UMC©«p'ij-iS (10 0) ©£M^l:ffiBSn&pf 

t*;HMISFET (MfflMISFETQp, ) ii 

^ffldap^tEB^nfcp^^^SM i sfet «y?f 
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fflMISFETQp, ) t04>^«<&*LTli-5. 

[0 0 4 3] fT^lpJlCiJ^T. r^jg (4 0 0) LfkM 
fMISFETQp, (Dty-bmCp, iCD^fBL p 
, «U tp'bffi (4 0 0) iMfflMISFETQp, CD 

(Lp, =Lp, ) „ MfflMISFETQp 

i . Qpi co^'biScp, . cp, «u -en-^n^-^^ 
;i-fi© 1/2 ©Off^^Y^JHs^iBifcs^E-r-siKSiis 

[0 0 4 4] 04iC^-r«t'5tC, *HJg0^iO^^'J 1( 
•feJl/MCra, fT^lRlfciJViT. 4<S©n-7^*Jl/SM I 
SFET (|£SlfliM I S F ETQ t, , Q t , %>£&mWl 
fflMI S FETQdi.Qd, ) <Dtc#<Dt>>bm (3 0 
0) *M^U-fe^MCCD£*©(p^lS (10 0) <kDt> 

SMic-mx* o . p 5=-v *;him isfet (^ittfffl 

MI SFETQp,,Qp, ) ©fefc©^*!! (4 0 0) 
^^EU-fe^MCO^Ofp^ (10 0) iDfcifflJ 

fr3Wlfc:fcV»T. 4><£>M (3 

0 0) (4 0 0) t^SWCfefr©^^^ 

tfflMISFETQp, ©'Nj'l&Cp, «, gMMI 
SFETQdi ©tp^Cn, iDfe^L-fi (10 0) 
»Cifi<ft-5«fc5»::*l5!c£*L iilMI SFETQd, 
©4>>L>£5C n, fct. ft#JBM ISFETQp, ©tpiDffi! 
Cp, iDfeWS (100) ldifi<75:S e t5iC«BK^ 

[0 0 4 5] £fcdftlC#-3T. 8MMISFETQ 

d, oy-hfsiiaii :nt- mzm&tsntzg. 

fffiMISFETQp, ©y-HSllai»}t£« 

ic-rnxus. *e>tznb, y-bm&i 1 a«» 30 

•5. f^«{C> fttfflMISFETQp, <DV—hW&l 

1 btt. ::n <t (c&i* s tutmnm m i sfetq 

d, ©y-h««l 1 biDfe^fiSJC-rtlTV^fefe, 

[0 0 4 6] BI6I1 nft^iMlSFET 0Ej£ 
1MI SFETQti.Qt, *5j;tfKIW§M I SFET 
Qd,,Qd s ) ©fe&©^friK:fc±tf p^*;i,g!MI 

SFET (ftffMISFETQPi.Qp, ) ©£;£© 40 
tpiL^^^^'J-kJUMCOtp^ (1 0 0) t— 
fcitfefl!© Wf 7>7 1 ©¥iB0T& 

-So T&fr-5C©Jttfcfll«> fr^lSUC^V^T, ^U-fe 
;PMC©tp^iK (10 0) ©fefll^wmaiLM, =4> 
>b& (10 0) ©^^©IglSlLM, , MffiJBM I S 
F ETQ Pi ©fp'fc&Cp, =JBftffiMI SFETQ d 
, ©tp'friSCn, , MIMISFETQp, ©*£"*§! 
Cp, =iSf M I SFETQd) ©4><C>*§lCn, 
-S«fc5K#lfi)tS*lXlA£. 

[0 0 4 7] 04tS-r*HM©flgffi©WTC7h*3«j: 50 
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zfm 6 fc^-rjt^j© K7^7 nx«, 

^ (t^777-f» S$gSffl^Xy-h«ffil 1 it 
Zl>?!7 Vfc— )V2 2. 2 3. 2 7 ^©-g-fc-ti-^, is 
«fctfy-h«Sl i b tzi>99 h^-;U2 4, 2 5> 

[0 0 4 8] Lri*U S6JC^TJt 
MOK79hTB, y-h«ffil 1 aty-Ml 
1 1 b tOX^-X (X) £37* hUy^77-f©«« 

' bin>^^ h*-;p2 0i:Offl*J:^y-MIi i 
ain^i; h*-Jl,2 1 ^©fWlc&gfcfcx^-X 

(y. z) #£i;xL£-3„ -rfcfct^ y-h«si 1 

bin>^^ hjf;— ;P2 0 X (Y) *s«ktfy 

-h«Sl 1 ain>^ h*— ;i/2 1 i©*^— 

(z) &$>2>nm$.-cm^?z>t. y-hmmi 1 a£ 

y-htSl lbtO^-^ (X) ©«*«#«&!#*£ 

[0 0 4 9] cmiCttU 0 4 (C^-T*^J6©^C9 V 
-iyOY\%. nft*;HMISFET flESIfflM I S 
FETQ t, , Q t, t5£.ZfWLWlfflM I SFETQd,,Q 
d.) ©£;&©*£>«& (3 0 0) ^^^U-feJI^MC©^ 

<t>it (ioo) «t o i>&m\z-r*> u rni;#oira 

fflMISFETQd, ©y-hSffil lb*SfflStCf5 
TCiKiO, y-h«ffil 1 bizi>^^ h*— ;P2 

0 <fc©M©*!ii;;kX^— X (Y) §*K"ri:£a*T€f 
•5. Sttzmmz. pft^SMISFET <A#/BM 

1 SFETQPi.Qp,' ) <D2Z&(Dtp,bm (4 0 0) £ 
^^UtMCOti* (100) .fcDt^Wc-rS 
U mi:#oTAt«MI SFETQp,oy-hf 

111 a**ffi!|{crs-rc<i:{cJ:0> y-htsi l a 
<fcn> i S'^ h&—)l2 1 t©M©M©*|®c^:X^— 7, 

(z) twzz. -r^fc-^, *^jg©^ 

©KT^hC«ttl«. Jt«0«©W7'7 HC*3V>T« 
IzSiKZX^) -fe;i/M C ©fc&ttfcX^-* 
(Y. Z) S»l<-rc:<i:^T#S©T, d©X^— 7 

(y, z) ctt3-r«*h ^tuw-fxti^Ts 

[0 0 5 0] Sfc> W 7^ hii» mid 

IMISFETQd, tffTjlPllCP^-r-S^^'J-t^M 
COtlffiMlSFETQd, tOWI:M*n53> 

hjf:— ;P2 4S:fT73^llr*3^T£ffllC-r^L. ft^f 
fflMISFETQp, tfTTT-lRlJCglS-r-S^^'J-fe^M 
COifffiMISFETQp, t©ffltC^Sn-5n> 

h*-;P2 7<£fr7j|fiIt45HT*<B!UcTe»LT. ^ 
* U -k ;i/M C £0 5 tC3K-T«fc 5 fcH 0 il L/t^- >TBH 

v^t^ u -t;i/M c *¥fmm L fe» 0 il t /t^ - 

[0 0 5 1] ^mffiVMrnvU^TV hit. B4 

t'*T<fc5iC. ^^EU-t^MCWfTTjtp]©^ (=2 XL 
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Mi =2XLM, =LM, +LMj ) Hfi. IAIMIS 
FETQd, ©y-Hfil 1 aifr^tnJKPgrr-S* 
^UtJI/MCClMMISFETQd, <D>f—hW& 
1 lbtOHCW (fT^lRllCiJ^^raBi (2xwn) 
©l/2©«?r) cD^Si^Cn,,^. ftf«MISFE 
TQ p, oy-MSl 1 bilf^lcRSE-r^^^U 
t;HilCOt»fflMl SFETQp, oy-htgi 1 
a i©W<D(fiW©iK3g^C p, , i©W<Z)®L ciO *>/J\ 

[oo5 2] ±M(o&?\zm$.t<mt*mmv>w 

[0 0 5 3] £?\ 07 (*^U-fe;Mi<)H@#<Z>6l«£ 
^-T¥##:g«©¥a50) 8 («ytJW5l 

®#©|g«£^T###*«©llffH0) Ic^-Ti? tc, 
^<t-> U 3 >jg£&mffc©VX^ KffltAfcJf $B<Z>L O C 
OS (jSiRBSfc) fefCitjT. pSPMt»5'»j3>j&»S 

i (D^mizm^mmoyy a -)\> vmt 

)g2*Mt5. *.\Z. 7* hUzSX hm&-?X2\Zl, 20 

T#3S#g« l ©-SBlc p W*®.® WTUttVm 
(B) ) . <iO-^{CnS?F*i6«5 <«*.«.»J> (P) ) 
^->#Tsa* UT p M7^)V 3 tfn S^x;l/ 4 
Sr^BJtLfc^, pfi-5i;l/30ffitt^5^i^nl^ 
x;U 4 6 C9«ffiSr^{t UT^- h&ftlgt 8 

[0 0 5 4] ^ctc, 0 9 43«ktf0i 0.tc^Jc3Jc» IE 
jHfl3M I SFETQti,Qt 2 ©>r*-b»ffi9 ("7-K 
iWL) . fifiMISFETQp, ; ilAMISF 
ETQd, tC*fiCDy-h«@l 1 a35£Zf&ffimM I 30 
SFETQp, „ IRffiMISFETQd, JC^fflCD^ 
- HSgl 1 b£Mf$.TZ>> ?- h«S9 («7-K«W 
L) i5«ttfy-h«ffil 1 a. 1 1 bte, 1 
JiKCVD (ChemicalVapor Deposition ) fttnl^ 

mm <«*«y» 5H-yLfcni^iss->U3>i 

( * it \t n -> U ^ t * > i'X ^ > ~> U tr< 

F (WS i) BSI£©*»i«a>££3#>JlM KJK) 
StU #^T^©±gftCCVDffiTg{t->y 3>ffitl 3 

(*fclM?yU--f KM) £/1*-x>^LTJgfirr-5. 

[0 0 5 5] ^(C. 011 lC^-r«k5t, ¥##g«l 
_hiCCVD^TitStbfc^t->U3>lK^R I E(React 
ive Ion Etching)j*TS*6<HCXy5 1 >^-r-SC:tJC«k 
0. y-MS9 C7-F«WL) *3j;tfy-h«ffil 
la. 1 1 b^flJSfClH' F^*— ;l/X^— tM 
J5Tf5. S^T. n 11^X^4 SS'S 7* M/vX FBI 
Svx^lcLTpS'Jl^SlCnSM CJ>$^:« 
kUi (As) ) *-f^->#TSi^*-r^^«i:lt«t0. nS 
¥##M#7 (SEiUfflMI SFETQt,.Qt, ©V- 50 
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X. HK>«« titfnSf MMl 0 (&gbJB 
MI S FETQd,. Qd, ©y-X, FW^tt) § 

$:T^i7|cLTnffi[^x;P4JCpS^*E#) (*£i?§) £ 
-f^->flT-feii*--r*^<!:frJ;D. pS¥##»&12 
(MfflMISFETQpLQp.Oy-X, FK> 
ZMffctZ. rn^6lOMISFET0 

oped Drain) LTfeiU. £©»-&«. ±E^'f 

f-?*- ;i^x^— y-i 4^j«-r-5is©^icpa^ 

XJ1/ 3 * «fc n S •> X 4 lZ^m®<D-( # >fT&ii# £ 

[0 0 5 6] i^tTOIIT. pt^'J-fe^MCSIUS 
t5 6iOMISFET (IlIMISFETQd,,Q 
d, . f£j£JBMI SFETQt,,Qt, *£tfftttJiM 
I SFETQp, ,Qp, ) ififtBcr*. 

[0 0 5 7] X.IZ. 01 2;fcJ;tf01 3 fCa^T £-5 JC, 
1 ±fc C V D SiTgHfc-> U n >«4i#St t T 
S«*fo!^!tl 1 5ZMtftVft'&. 7* Fl^XFJBtSTX 
^JrbTBM*fe»JKl 5*ct^-S-©Ta5©^t->Un> 

K (^t->un>iigi 3*3«t^-r K^*-ji/^^—y- 

14) SrW^x^^>^-rs^i:{C«tO. EiAMIS 
FETQd, OHK>I* (nS¥«ftt«l 0) * 
•fctfffiftfflM 1 S FETQd, , gSIMISFETQ 

p, iz&mw—hnmi 1 a©jiapfcn>^^ h*— 

;i^2 0i£MU iffflM-ISFETQp, ©FH> 

mm (pS¥##t«i 2) ^^^eiiMi sfet 

Qd, , MffflMI SFETQpi {C^MCD^- h«S 

1 1 bO±|it:3>i'^ h*-;W2 1 £BJG£-T£. 

[0 0 5 8] ^CfC. 014*5^0151:^51:, 

7* bu&x hm&-?xi7\zVTmmimmi sjiy 

5 1 >yt-«Z:«i:(C<tO, IftfflMISFETQd, CDV 
-X. h*W>«« (nM¥##««El 0) OJigpicn 
>^^h5fc-;i^2 2, 2 3$rJgfiRL, SifMISFE 
TQdj <OV-XM« (nS¥&#««tl 0) <D_hgBIC 
3>^?h*-J|.2 4 5Mt'5. Z\<D£%mft 

CASIMiSFETQp, ©y-x. Y-v^ym^. 

(plf»*^«l 2) CD±gStC3>^^ h*-;P2 
5, 2 6«r^EEL. tffifMISFETQp, ©y-X 
(pS*fftI«l 2) ©_kgBl;izi>^ h^-^ 

2 7*®^L. teSlfflM I SFETQti.Qt, 

-)V2 8. 2 9Sr^-TS„ 
[0 0 5 9] J:ISn>^^ hTf:— ;P2 2~2 9$Jg^-r 

i^i 343±z/-tj--r K^^-jux^— d-i 4) *^*$n 
-sosrKCfc^tc mity)u>m immmmmi 5) 

*it5^S*?itTxy^>^-r?.^x^fflbTfTV^ n 
Y-fc-)) / 2 2~2 9*^-h«ffi 



( 12 

21 

9. V— bnmi la, lib) CMbTlSl^ (-fe 
jvyy^-O) ^tltiO, n^^htf 

-M2~2 9ty-Ms w-bw.M9, y-hm. 

Slla, lib) tO^fc-e-jfelS^StftD, n> 
^^h*-A2 2~2 9t^-htg (y-h«S9. 
y-h«ffil la, lib) £©P«fllB£*g/Kr3c:£ri< 

-?£-5©t. *-©#, *^uir;uiMX£*g/hT3;:'<i: 

^Dltgi^S. ft*. _hlHn>^^ h^c— ;W2 2~2 9 
*»jaEUfc«K:. KrfE^>^^ h*-)U2 0, 2 1£J£ 

[0 0 6 0] ^ir. hi 6*«tacai 7 tc^-f <t 5 

®HH*&gU& 1 5 <D±aSlC7./1-/ ^ 'J >^j*TA 1 

^»L,,L, . «®«ffi&l 6 A, «2p«EE«Sl 6 
BiSilX/ty KB 1 6 CZ&J$?Z>. 
[0 0 6 1] X.IZ. ¥#^»«1 JifCCVDteT^Yt^ 
Un>M^S^^MM«g&lKl 7S*«L, 7*hV*J 
X h^VX^KLfcX^^T/ty H® 1 6C©_L 
SB©J1 BJijfei&IK 1 7tCX;i/— ;U3 0, 3 l&M&L 20 

»ra*&BH8i i 7 ©±»ic*/ty * u >ifm^A 1 

L, /DL^t5Ctl:,tO, l«rl50 2*3j;O:S3 

\zm-t*mm<?>WMe) * »J -ir;PM c a<§£*irr-5. 

[0062] ($m<DMm2) mi 8\t. *mm<»Mm 

tx»r®0-t&-5. xmrncoBmot'ev-tjiMciz* 
wsmmm<z>Mm * ^ y -t;vM c s^bet -s 6 

g0MISFETO5%, 4i®nft*MMISF 30 
ET (teSfflMISFETQt,,Qt, iSitfffiftfliM 
I S F E TQ di , Q di ) ©&&©**£>« (3 0 0) 
^^U-fe^MCOfe^CDtfitiia (10 0) iOfefeflOJC 
TtlT*50. p?t^H!MI SFET (ftf fflM I S 
F ETQ Pi , Q p, ) <Dtc£er>tp.b» (4 0 0) *M^r 

'j±nfUce&a}tpJom (ioo) ±ot>*ffl{c-rn 

[0 0 6 3] $fc^ntC^T> ffiifflMISFETQ 
d, , MIMISFETQp, lC#»©y-K«ffil 
1 a33«fctKKKi/BM I SFETQd, , ftJtfjBM I SF 40 
ETQp, l:*loy-hflllbll ^n^tlt^Y 

IfflMISFETQd, ©y-hiillalt itlt . 
— ffcK*j£$*i;t£ffifflM I SFETQp, (Dif—hM 
gl l ait)%tfl|l;fnT*»). IflMISFET 

IlfflMISFETQd, Oy-htlllb«t0t.t 

[0 0 6 4] ^*y-k;i/MC*^fiEfS6<@©MI SF 

ET*i^stifcS4t««5. 6«. mmmowmi so 
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tmts.K>. 1 ©±®IC^fiK$nfcm^BI« 

4 0JC«fcoT«g85H*tlTI/^. $f»f8f4 0tt, 
i^#l86M«©¥£#ai£ 1 Sl7 5P>^LT#t£iSj$ 
^#S«l±{CCVDffiT^Yk->'JrJ>|g4 

is*tL, d©^t->'jzi>i^4 1 <&cmp at&m 
mmmm) mx-mmLxm^mzm-rct K.t o » 

fiTT-S. ^©&©*^y-feJl«Igkl ltrsEHJig(D^ 

®itHi;T^. 

[0 0 6 5] ^^'JtMC^i^ 6i®M I S F 
ET«$ft5ffitti«5, 6^±|E©ck5^^ 

«i»4 o \z£-?Tftm-rz>*mm<DMmiz<i:tL\ l $. %im 

lWi^ftLOCOS feTMSnfcftttffi 
S5. 6tCit^T» Stt^5, 6 ©^SPtcn-Xf- 
t> (bird's beak) ^U&H^, pM«^x;P3©Stt^ 
«5inIOi;M ©«&«« 6 t ©X^-X £*g/jNf 
ZZ\t&XZZ. -r^to-fe. *H]jg©^{C«i;n«, p 
Sr>x;i/3^fi£$n-5 4e©n^^^;PMM I SFE 
T (%kt£JBM I SFETQt,,Qti ^0%MMI 
SFETQd,, Qd, ) £ nl-JUN KUgfifcStl* 2 
<S©P^-r*;H!M I S FET (MIMISFETQ 
Pi.QP. ) £©X^— XSrjg/h-r^Clt^T^^CD 

[0 0 6 6] flfcfr. itrfE0 6 fcjSLfcJtfefll©,}: 5 
nftWIM I SFET d£2IJBM I S F ETQ t, . 
Qt, ^ilWlfM I SFETQdi.Qdi ) ©fefr 
©^'k&^itfp^^SMI SFET (MIMI 
S F ETQ Pi.Qp, ) ©fe&Otfciktt&^y-fe^M 

C©«f-frg& (1 0 0) t-ast&K7fhm * 

*66©^ffi©«fc -5 ftili^ #8ti£fif<H£-D T p 1^1^ 3 

**f*uk3£f*fc. y-htii i aty-hwm 

1 lbtO^-7 (X) ©«/hffij5tlWi(i<l<i:^:oT, $> 

M©JE^©W7^Hc<fc*U;f. im.m<DV-(T^Y\Z 
Jt^T ;* 'J X£ «fc K> -B«S/h-T -5 C £ 

•5. 

[oo6 7] (hm©^3) @2oit xmnvrnm 

©*^yir;P©#f££^-r¥3»#£«©¥ffi0. 02 1 

(a) 020 ©a -a* mzft-oft^mftmtiinm 

®0. 02 1 (b) tt, 02O©B-B* 
£#£«©Br®0T&-5. 

[0 0 6 8] 0^©«fc3£, ^SliS©^©*^:'.)-^ 
MCH ttCIUfio»tti. 2£(^«, **U-tr;PMC 
^«JEfif -5 6ffl©M I S FETCD5S, 4<i©n^-\'^. 
MMISFET (teSfflMISFETQt,,Qt, 
«ttX®»fflM I SFETQd, ,Qd, ) ©2E*©fp^ia 

(3 o o) a<*^uir;i^Mc©fefr©tpiij.jig (1 o o) 
ck o =&£#jfc-rnT* o . p?t*;HM isfet 

(ft«ffiMISFETQp,,Q Pl ) <Dtc&0!>tp&m 
(4 0 0) dt^^EU-feJl,MC©£*©tf>ij-«a (1 0 0) 
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[0 0 6 9] *fc;i*u;:#oT v mmmu i s fetq 
d, cDy-htanaii znt-&izMf$.2titz.m 

fffiMISFETQp, ©y-HSlla«t»)t>£I 
C-rnT^D, MiBMISFETQp, 0>f- bW.® 
libit ^nt— *lC«fi)c$nfeffil))fflM I S FET 

Qd, ©y-nii i b iowacfftws. r 

ftfc-£, SFETQd, , MfflMlSFE 

TQ Pi 1 a*<ti«lffiMI S 

FETQdj . ttfflMISFETQp, \Z&&<DV— 
1 btt, ISY^O/^-^THTC'h^tl 

X^S. 

[0070] — ^tu-fe^McoD— 

fffl££gi8^TS-2t©JiJ?rBHiBlL t , L, «, 
©»*gl, 2tS&D. hjfc— ;U5 0, 5 1© 

[0 0 7 1] ±.|HSBfBHiKLi , Lj &Mf£-rz>\Zii. £ 

©n^t^HMISFET (felfflMISFETQt 
..Qt, ^OTftlMISFETQdnQd, ) 
f&U nS'?i;i'4lC2ICDp5 L t^;HMI SFET 
(tffMISFETQp,,Qp, ) &Mf&tZ>o Z\<D 
y-h«ffil 1 a. 1 1 b<D±m&W.5&<t->V 

14. ^ft->Un>MX«fiKbX i b<J;^o 
[0 0 7 2] % A\Z. 02 2JC^-TJ:-5<C, h«Sl 
la, 1 1 b£«5£'rLv'U3>l&l 3©— gPSrXy^ 
>y-r-5Cifc«t0, J^jfrBHISiL, <fcl&^£*lSfS«© 
y-h«ffil 1 bisitmHtctt^SfcV^^KiSL, 

t&mfEnzm&oy-hmii 1 a*gm$tm 

1 ±tCC VD flcTJtftS/ U 3 >WL 5 3 

[0 0 7 3] &tC. #»Mfil±l:CVDST|!ft-> 
'j3>J«**»LXBrai»felWBtl 5*JBJjfcbfc», 7* 
hJfi*V^^fcLXJBIffl«ft««l 5$Xyf> 

5 1 3;&J:©££HB*fc:, iAAMI SF 

ETQdi ,Qd, ©V-*£t« (nI¥«M«10) 
©±aptcn>^^7 hjjs— ;i/2 3, 2 4SMU. HEHc 
tiSS&^lMISFETQp.rQP! ©V-X£l 
«E (pS#»#M«12) ©±^5»C3>^^ h*-;!,2 
7, 2 

[0 0 7 4] iiazi>^^ h*— ;i/5 0. 5 1, 2 3~ 
2 7Sr^-rSfcJe>©X^^>^tt. K^U3>R 

. (jmuimu 5) Siis^s«?Jtxx^5 i >y-r«^x 

^ffifflbXffW 3>*;7 K*-;i/5 0, 5 1, 2 3~ 
2 7©rt«©Wti''J3>I (JRHttftKl 5) 
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[0 0 7 5] "A\Z. m2 3iZmTJ:o\Z. 3>^2r;-jj? 
-;P5 0, 5 1, 2 3~2 7©j£^0M>' l J3>gS 

3*x^^>^bxi^*-r-5o ■?-©&, ¥^a«i± 

KCVDftXWfil SrJMSL, ^©Wlrl 

y9-Ky9 (Sfctefl^Mt&ftWWS&XWg) To £ 
£K«fc9, n>^i7 h/f;-;i/5 0©rtS5trwy7^5 2 
ri^ftS^rlEiBlL, £7£fi)cU n> ; 5'^ h*-;i/5 0 

-5. *fcJl©t#|?I«pfc, h*-;i/2 3~2 7 

©rtg)5{CWy7^5 2 £JgfiJcT-5. 

[0 0 7 6] AiZ. 1 fcX/ly 9 U >^&X 

Al6*K&tRU 7thm«m*Cl,fc 
l7f>n^OA 1 ^J»S/^^-X>^LX*S« 
BH&16A, £ip«ffiKl 6B*J:tf/?y FJil 6CS 
Jgfi)t-rs^tiC«fcD, I9IE02O, 02 11;^^^ 

-TSI&tt, W^7^5 2©^®t>x>y^>^l?HM{CBS 
20 $tl-5d*. A 1 £&JRtt, WJKfc*rrSXy^>£faifc 

wsn**nttft^. 

[0077] ma^motem 1 ©<t-5c ABfEitL, , 

L ,. £«iSSEE«§! 1 6 A4>»*P«ffi& 1 6 B £ R 

6 Ai3J;tfS2{e«BEi|& 1 6 B i©*-*— *tt, 7* MJ 
- yy^yj ©##IS#TftS*fiM^i^Tfc:»/Kt* 
C&Oteft&to. dtlKottU ABFS*L.,L> 
7i/52 X«fi5cT«»*^S6©0SglCcfcn«, SfiFfBB&L 
30 , , L, 1 6 A* £tfS2ptt£El( 1 6 B £© 

0,5 1 t©^t>-&»«Xft*-5*/hTfSSX«f/h-r« 

«, 7*h'jyy?7-f oftWSff X* * « J: 

[0078] (Hi6©^ji4) H24«, #mst<Dwm 

[0 0 7 9] ttGftttOftMB 3 Ttt. »BfE«SL, , L, 

mm<D&m 1 tram, ^bb&l, , l, ^«ai«ffiisi 1 
6 A^&mns. & 1 6B&Hi;sMiic&j*bTv>«. 

&«U JQMSXLi , Lj iin.MMS.rn. l 6 A* 
2g«ffiigll 6 Bt©7.^-7.fC«tt>X^ ; EU-fe;P-y--fX 

***jt$nftViJ:-5, HKHLlL, tt, ^etie©w 

SSaS**3>^^ h*— ;i/2 0, 2 1, 2 2, 2 5©SSSB 
<kD ! b4'*«tDJCj3l/jN$nfe/13'->«i:75:oXVi-5. 3 
>^^h*-;U2 0, 2 1, 2 2, 2 511 SBfEi^L 

50 0, SSriHiKL, t3>^^h*— 1. 2 2i©ia 
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[0 0 8 0] KTEHigO^ 3 CD^Ei^L, , L 

» fi, pM^xj|/3*>f,n^'>x;i.4(c:eioTMieE-rs 
i!ffl*U33>^^ 0,5 1 Cg&i&SftfcW:/ 

i^Tf^rSt. h*— ;i/5 0, 5 1<Dtf* 

2 3~2 9t«ifi^3>^i7 h*— ;P5 0. 5 liSH 
I^J'^b«t'5t-rs<i:» g3t&#<Z>SMfb&*BiiS£& 
•5. 

[0 0 8 1] *Hl0f«Ttt. h*-;W2 
0. 2 1, 2 2. 2 5(DfWWl;fslEt5i©3> 
^^hjft— ;P2 3» 2 4. 2 6~2 9CD^tttCjffUO 

[0 0 8 2] (0iag<Z)B&5) 0 2 5*5<fctf0 2 6«. 

*5tm<D «u u -t;PT w ^test s * 20 

fe<Dfgl 0^**-r3pffiST?*-5„ 02 5«, 02 6 K 
N«S9 C7-Hi®WL) *3J;Z/y-h«ffil la, 1 
[0 0 8 3] 0^©«k5lC. d©Jfll©0iJ-m, X^E'J 

SDL, /DL©SE&frft) iCttlS^^^Ut^M' 
[0 0 8 4] — 2f, 02 7i5«fctf02 8tt, *5£§l3</9;* 30 

^*^-r¥®ST*'5. S2 7«, 02 sic^-r^^u 

(•7-K«gWL) *3«kCXy-h«ffil la, 1 1 bCD/t 

[0 0 8 5] 0^©«fc5tC. r.0^20^lTtt, *^E>J 
■fe;l/MC$0©«|^|IO (9-H«WL©5E«E^) IC« 

*£DL, /DLOIW iCteP&TS^U-fc^M 

*«t£ffite«W*5, 6<h#*^ft£&*i£n.5J:5fcl, 

S«. l-fe;^€Tfc^ ; EU-bJl'MCCDt|»^£* (ff^ 
|bI) JC-Ttl^iEetr^oTUS. Zl CD^ 2 OD^dti. !&E 

L. x-^jgJ/DL) Tl^DlCfcO, A7>7*m5 
[0 0 8 6] £Ub, *%K#t«k-pT^3tl^^SrH 
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[0 0 8 7] 

[0 0 8 8] *^JcJ:n«, ^^U-feJl/^SljS-r-S 6 
fiOMISFETO'SS, 4<SCDn^-v^.;PMM I S F 
ET©£*©tf/C>&^ ;: &U-fe;i<-CD2SE*©4'^a; 0 

[0B©fiMi&§liE] 

[01] ^WOSRAMCD^^U-fe^^-r^ffiHK 
0T&-5. 

[02] *%MO-HJg©^liT*SSRAMO^^U 

[03] 03 on i -m- m\z%i^tz¥&#;mm.(o%m 

0T&-5. 

[04] *f6l3©-HJgO^T*SSRAMCD^^U 
[0 5] #3£|li<D— HJgO^Tab-SSRAMO^^U 
[0 6] lt^<D^ ; EU-feJI/^-r¥M0-r*-5 <> 

.. [0 7] immv>— mmoMmrzdbzsRAuom&Tj 

[0 8] *&W<D-mm<DMm-?$>ZSRAM<D&mjj 

[0 9] *^©-HJ60J^SiT*«.SRAMC9l!ig^ 
^**-T¥^a«©¥®0T»-5. 

[010] *%IB©-j^gO^SiT*SSRAM©Sit 
:fri!fc£«T¥&#««©»r®0T&.£. 

[0ii] *&w<D—mm<Dm&-c3[>2> s r amoss^ 

#*fe£*T¥3g#*«©»rM0Ta&-5„ 

[012] lUgOJgJi-e&SSRAMOgig 
#«£;*T¥##g«©¥S0T&-5. 

[01 3] *^WO-5ag©»ffiT*SSRAMOSjg 

[014] *^0-HJg©^llT»^SRAMO»jt 
^ft^^-r^#»«©3pig0Tfe S . 

[015] *¥zm<D-mmv>wM-z&zsRAM(DMm. 
t0i6] *&w<D-mm<Dmm-e&2> s r amcdsji 

[017] *^WO-HM<D®!STa&SSRAM©Kjt 
*S*^-T¥##:»«©»fffi0Ta6S. 
[018] *^KOte©^S6©^T*-5SRAM©^ 
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[019] *&m<Dttie>MM<DBm-T?&Z>SRAM<D* 

* 'J t^^ti!0T*5. 

[0 2 0] #3£IH©ffi©ilM®^T&-5SRAM<£>* 
t 'J •fe;l/£5p-r 5 PM0"?&&» 

[02 1] (a) it. 02OOA-A' igHCi&^fc^® 
#S«©»T®0, (b) «. 02OOB-B' i&lCi&o 

[022] (a), (b) «, *§tm<Dme>mmoMm 

TfcS S R AM©SljS^S^T¥^*«©»f®0T 
&-5„ 10 
[02 3] (a) . (b) *%MOfifeOHJ|0^ffi 

[02 4] *5EW©fi&Oj|ig©^ffiT$.*SRAMO^ 

* 'J -fe;PS^-T¥B0T^5. 

[02 5] *Si0^t'J«S^tU«7HrtT 

[02 6] *BW©**U*;k***y*;i'7'l'-frtT 
BEfiT -5#8:©Sg 1 ©^Sr^-rSg|Jip®0Ta&-5„ 
[02 7] ^©^t'JtM^t'J WKW 20 

2 ©0fl£jR-r¥ffi0-e&<5. 
[02 8] ♦JSiO^t'jm^tUtJl'TV'ffiT 

[##©lfti!H] 
1 

2 74-)VYWtQ3Bk 

3 pS^X^ 

4 nlOUP 
5 

6 30 

8 y- hBMfcJBI 

9 y-h®ffi 

10 nS^|fl:i« (V-m 



1 1 a y- N«® 

lib y- hmm 

12 P a*#M« (v-x««. h*K>i«) 

13 g{t->'Jn>lK 

14 im F^*- tf 
i 5 nmtt&iig 

1 6 a mumKm 
i 6 b &mw.s.& 

1 6 C /ty KB 

1 7 JBmt&fHS 
20-29 3>#i7b-fc—)l> 

3 0.31 7.)V—ft—)\> 

4 0 m^fBSS 

41 Kft->>j3>ag 

5 0,51 h*— ;i/ 

5 2 wzr^tf mmmm 

5 3 ^t->'Jn>M 

10 0 tp-bffi. 

2 0 0 tf<t>K 

3 0 0 tpifrM 

4 0 0 *>bffi. 
DL ^-^SS 
/DL x-^fc 

1NV..INV, CMOS'f>;W 
L, miftWte 

mc *=tv±.)V 

Qd, IMMI SFET 

Qd, wmmui SFET 

Qp, ftfffflMI SFET 

Qp, MfflMI SFET 

Qt, femmMl SFET 

Qt, (kSUHMI SFET 
WL 
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